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IMSOBWCTIOM 
B«si«taBea to lodging is oba of ths is^rtaat req[alr«eB»»ts of a ae-> 
slz«Ue slraifi of eoim* S^ms strains lodge because of weak roots, others 
^eeause of «mIc stalls* Stalk Inreakiog oft«i is assooiated with a e<^lex 
of stallc disordexfi ttaaaonly referrM to as stalk rot* 5ctr«m»ly stiff-
8t«ll»d bylxrids hare obtaiBsd by the utilizatioa of iBl»red lines re* 
sistaot to stalk rottii^* In faet, this oharacteristic has been respos* 
sible f^ sBieh of the popularity of hybrid corn* 
Pjglodia aeae (Sehw.} Lev. was used ia this investi^tioa heeause it 
i^fsars to l»e ft priaary imrasite direetXy associatM with stalk infection 
and toeaklag. Objectives were to study; (a) oethods of detwaining re~ 
sistanes of com strains to stalk x«t, (b) stalk rot assooiations, (e) oa-
t^Ere of resistance, and (d) inh^itazuie of resistancs* 
Besides ti.iakisfttisg the factor of disease escape, a rapid, reliable 
inoculation teelmique would permit the use of mualler aambers of plants in 
studies on the nature and inheritance of resistance* Stalk rot associations 
need attention because little is known how stalk rotting affects stalk 
br^kingy yii^d of grain, preaifiture killing of stalks aztd leaTes, ear 
rotting or smt infection* If inbred lines and hybrids differ in resist-
ai»8 to stalk rot, it is essential to determine the nature or caose of 
these differei»es. com breeder needs to know southing at^t ths 
in^'itance of i^sistanes if h« is to utilise lntellig«atly intoc^ lines, 
diff«riog in resistance, in hybrid ooidtinations* 
4 
RSflM OF LITMAl-Oai 
DlBloMa z«gf« the eausal oz^atBiam of dry sot* was deaerlbed hy 
Sebweinits i& 1334 bat was not reeogaized as the cause of a seritme 
disease of oora until Hmld (1906) published his first note on Diplodia 
Mr rot* 1%e patkosenieity of this fuapts oa tiste oom plant lois report* 
ed by Heald, lUeox, and Bool (1309) in and BorriU end Barrett 
(1909) in ZllisBQis* !&ese workers eontri^ted priaarily to the ear z>ot 
phase of the problm* 
^ith aad Hedges (1919) beliflnred that Diplodia infectioa «as s^s* 
tea^e m& eoold extend tvcm the roots np thrcmgh the raaeular bandit 
into the ear* DuffnOl (1983) s^eoeeded in 8]:»»«ing that iafeetioa was 
loeal instead of syst^e* Se ooaolnded that the organism inhibited 
the dereloj^nt of the seedling by nsing its food ^^ply inst^ of by 
direct ismsion* 
aolbert ^ (O;,* (19S4) reported that Diplodia migrated to the sutso* 
eotyl and roots to em.se the characteriatio lesloae, MeSew (1937) pre­
sented eTid«sioe to ^om that Diplodia spr^ds from the meGK>ootyl in­
to the erown. The rnyoelitm sprwds Intermlly to a liMted extent dur-> 
the groMFing season and rapidly inrades the entire cro«n and lower 
nc^es at aaturity* Baleigh (1930) fotmd Diplodia lesions exteMing 
three inohes abore the oroen and soae plants were dead before the erop 
h«bd passed ont of the ailk stage* 
WStLieaiB and Dasrell (19SS} suggested the g«E^natiOB test as the 
s 
nest rsliAble wfty to disottottd cars# Staann^l {X9S3) «ad 
(1987) aotflid tluit Mfloditt ear rot <Mearred as fraquantiy on plants 
tfftm di3€tftse»fF«o s®ea as oa pleats frtaa Btplodla-isfeetedl seed« Bis-
isfaetim of i^eetod 9m& was showa by EMdy ana leJlb«^ {19S3) aM ' 
^ Meilais at <yu (1923) to iMwm tlia aammt of sMdlli^ iafeati€» and 
iBer«i8« ttia staM# 
m§m C19M} x^portaa the phnacKmaaoa of latraspeeiflo avi^sioa ia 
^ I* iotenq^aoifle awj^ betMM 
t&«s6 fooad tlist tliexw were aa^ s^R«jLas ^ jg* gaae. 
aM proved tiat e«rtaiB straiae jteMbited otbar strairas m tltst ustally 
oiSLly m» «ts«ia of tbe fmigps couM W reisolated f^a aa ««?« Strala 
S§ pipadcKdaeted over cost of Ibe otMr stx«4.as, aad D* gaaa saeB»d to 
f« aa<aye8g<^ 
jtegiaaMiSwp aM iI937) Ineettlatod eoxfi pl^ts vith^ spore 
msuf^attMisms of Mjplodia aad obtaiiMl vary n^od isfeatioft aad tipraad of 
djUNias^ Itolattva rasistaaaa aad ssseaftibility at the liaas leas 
»aai9Rar«d by t&a asslnBr of i&t«ra»#sHi tsmvarsed W ^a i»r|^ iGSBi la the 
stalk: pith ajsft o€art««« Tko lines dtlTsped statistieally Sm sasistas^e 
to Mflodia is geaaTal* '^s is aocordase® with their field re-
eorda tor resistaaBe to stal^brafi^iag* ^e s^aaa for the three dates 
of isooulatioa ttsed by these wsrkars showed that the gr^sntest tsfeoticm 
W8U3 obtained oa the first date aQd the least on the third data of ix^ 
oottlatloa* ;^th« Hoppe, aM Solbert (1933) used IS daat sisgle erosses 
to s«»Btpare the «st«it of stalk rot t^Uawiag artifioial lafeotic»a with 
the asoitfit resolt^ from aatwal sourees of ii^eetlois* ^IRtay aoaelMad 
6 
that relatlTd resista&se te Diplodla stalk rot eoulA h» Beasar«d b? 
mmn.B of artif leial laeotilatloB vltli the 
umem ^1937^ r«pos^ed that ifibrad Xiaae of ooxu aiffwmit 
r«Mti«aus te mf&m istmtitm by Diplodte uadar f 0<HiMtiea»* Ifest 
of %im lia«H9 allowed & strikingly oaifom rea«tiea« althoa^ acms alxowed 
distJtort s«^«^ti«^ Cbro«2x ibaf«fttl^ of tbe SO limB fxosft 
to 
B^IMi aafi ac^b«rt (19!^) fiouz^ tlust pereeate^a &t sotted mm mm 
isaocmcrata ^tatexMi^og dlfferemea in rasistanea to aar rot and 
e&mem&M the imrmX siparatioa a0thod« Aft«r mktag kexssi^ x*0t deter-
si3»iti«tta «m Mo^Xea of -tariotnt si3S«B» tbey tomd SOQ^-gsnm se^plas to 
b« Boat «ati«fa^t0(r7^ SaBMaal^ at al» (X9S9) iaoeuXatad «>xm aara &x 
is^sst @ «M Septas^Mir @ wltli a of Mj^Xodla spodpas sad «Lt3x 
Mplodla^iafiMted iceraeXa plaead batwaioi tba buska and tha mee* So 
ftgre^ia^ in iafaetl^ tbaaa two aurtltoda «ss obtalaad wllit tha algbt 
idtoad XiiH»a tastaft* 
Bcslth at «jU (19S8J reported the following correlatioas aa a ^tsis 
for tha affioi^oy of artifiolal Dlplodia inooaXaticm la x^iH3r>» 
Is^ rasiataaoas pith thread a&d eertlcal spraadt •0*948; satiiral 
faeti€si asd te?okaet stalks, 4>0*9C^{ pith spread asd satoraX Infaetlo&it 
•0*3SI@{ pith 8pr(»d and broken stalks^ •0*8SX} oortioal spread aad iiat«» 
uraX t«foeti€®, eO*@7S{ eortieal ^raad aM broke© staX3ES» •0.atf« 
BeXbart^ loppa aad aaith {X935} reported obsarvatXom oa faetcara 
a^«etimg the i&feetitm aad sprM^ of Mj^edia* Za mmib eaaa elt^» 
ia^easM aiu^eptiblXitr of tbe »teXks to the tw&ms was asaoeiated 
Kith eoadiMe»ffiSi ea^siag a redtactioa of ^e carbohydrate reserves of 
7 
the pXittts* sM Bryan (1938) studied tl>« mture of 
sistum^ of eom to Stplodia by iaoculatijig aorsal, aad oXipped 
plants Taryittg in eapt«>hyar«t© aoatent with a apore «»(iip4m6iG& ©f th» 
tmea^* t& gm«ral the pith rotting of the torr«a plants w&s greateir 
that of the aoaenal or ellfped plasls. Diffensaees linee 
ms& hetmHm tiraataeats wore hii^y sigoifleant statlstleally* ^Che 
ha3rr«B plants tended to rcoifiin green the losgestf irhUe the elipped 
plants died first* Clippiae the leares aatesrially lomoped the yieild 
of the liaes« jgt jyu (1939) mde a eoi^lete ohwioal analysis 
of the earhohydratM of a resistant sio^e cross» E4 x Hy, and anothsr 
eross, Lan x I£S13* which wae suseeptlble to Diplopia stalk rot end to 
low tee^eeatures ia the fall. Tlmy eoaoluded that the resistance of 
B4 z Hy to low t«Bpe»sitare and Diploftte was associated with high total 
active ear)»ohydrates and total sagara» whereas the sosoeptibility of 
Lan X B513 was associated with low carbohydrate cone«atrations« 
Studies on the nature of rei^stanae of eom to Diplodia w«re oad* 
^ MTis ^  a|., (193S) hy groeing the fting^i on stallc seal obtained fro® 
sereral inbred lincMi and obs«nring the difference In the size of the col­
onies. ^eir results indicated a possible positl7e eozr<ilati(m between 
l^wth of the organl!^ on -Qie ground stalk aeeal and the suorose reserre 
in the oor^tai:^ 
Me^hsyt (199S« 19S?s 1938} reported that extracts of Oiplodia re* 
dneed 8QnM»llal growth aad dti^ayed early growth of oom seedlings. 3he 
inhibitor was fo«uBd to he non-volatile and appeared to he a stable or» 
Settle e(»toiu^ Sli^t growth wut ohtai&ed when the filtrate ms eon-
8 
eeatx^ted* SaBt (1933) l^eXleved that the iiihibitlBg mbstanee in-
eXud<^ o&e or store e^i^ex: nitrogea^-oontainiag oos^pottada* S^aeniuk 
(1940) iBjtet gjfowth stiamletlon of Diplodla oa TOrious madia liy th# 
additions of asaU i^unts of m&tw extracte of organle mteriali} as 
potato» oaxTotf ootjx seal, oat!:aeal sM pith of isattire eom stalks* 
H^aa Johann (19^) outliiysd the devfliLoiaaeat and sicroscopio 
aaatiOTy of th® earyopsls of deat eor»* She was prlmrll? eosa<«aed 
with the tiasaes that might have a bearing on Diplodia ^p-rot r«^ 
siataaee bat fo\jM no strilcing anatosieal differeacea that might he 
as^ciatad with resiatance,. 
9 
««ra « pacrt <3^ %he wsaen eoaioetM 
OQoi^«s«tlTsl7 ^ tk« Qivii^ea of 0«r«al Crops aM BGEP«a& of 
Haat lBdmst:r7» Stat«s IMpas'tewat ef «itii tl» IM* 
j^irtsants of igvoaos^ «tt the torn aM Effiasas Agrleiilttmil Ssp«pim«Bt 
Stations* All mtearleO. in 19S4, 1935, 1936, and 193? tos gw>wa at 
&Qea, Io«^, sisid that ia 1^8 at Manhattan, Ka&sa»» 
Xabx>«d Uses used la these studies resulted from aeleetiona 
aa^ig self«f«rtilisM strains of eora* Ifest of the lia«s had h9mi 
iabred for at least ei^t g^eratioas aad should h«r9 be«a relatlTaijr 
h^assygotis for mat agroooaie eharaeteristics* erosses stutiftd 
wer« eembifiatitms of these liaes* 
iQooalatioaA were aade witl^ a spore 8iisp«ssioa of Dlplodia strala 
S0* The iE^alm -m&B provided hy Mr. Paul loppe. U* S. Se~ 
\ 
pa3rteEK«Q.t of AgrieuLtore pathologist stationed at the IMiTersity of 
Wiseoasia* 
10 
iaveatl^tietts *ere isade durlag the five-yeaar period, iS34 
to 19^ i»elaslir«« Wltb «xe0pti«a of pr^toisar? obs^rfati^BiS oa ia*> 
It&es t& l,9M «ad 1955, the «xp«rlme&ta were arraagefi for ettt-
tistieal am lysis mslag ra&do^ased bioeks* eoedEfieieiAe 
««re e<»pBLted eeeox^ag to aethods siiggested by «ftll«ee ead ^»^«»Qr 
(1^3.) ssft aatayses of Tariaitee astbodfi as ontlimA by Saea^or (1934)• 
Bl]^odia tafeotioa ma obtaiaed b^b by mtuml aad artifioial 
aen^s* l&e saiqpisiaioa ased for artificial iBocalatio&s was of saffi« 
eieat eoBe«ati®tioii to allow sevwral spores to be seea uader ^e low 
|K>««^ of a Merosoope* A tm drops of this iisoealam were plaeed in 
the stalk iaternode about six iaehes above the soil with a ^qppodi^naio 
seedle* laooulatifms were generally mde about one week after e<»»» 
pletioa of pollioatioiu 
l4Mdt'-elifpiag tr^traent eoasisted of reraoTisg the tip oae«»tMrd 
at ecMBb l«ut* This reooval of about SS parewst of tbe loaf area was 
usually d<me at the tiiM &£ laooolfttlos* IBai^reed baz¥«im«i8 wae ob* 
talBiHl by ooT«ri33g tbe shoots witb parchsaent bags before the silks 
appeal^* 
flA rnxtmt of stalk rot iafaetioa was dertemiakd i& 8eve(ral wsys* 
IM pmliMmxj s'teidies, the stalks were split at harvest aad the ammt 
of shre^^iag aBd diseolc^ratieii of the pith reei^sa as a gra4t zvngiiie; 
tx&& "l^t r^es^tiog the least iBfeetioa* to "5", represeatisg tb« 
11 
Mgliest lafi«tioa« Xa stadies, rdati-re kM soseep* 
tibllity «sff amfimred in ^iveme nays: (a) jsumdier ot iat«raod6S rotted 
^ in the stelk pith» (h) asosb^ of istemod^s rotted by ftuag^a 
im the stelk eerteK* aad (s) horia»>ntal spread the rottii^ in the 
stalk 
Asj varlatiOQ txfm. the alKsve methods is explaisM with the resalts 
tr&m. each «^eri}Ei@at« 
IS 
ESSULTS 
of Eesistanee to Stalk Bot 
Hatogal lafgetloB 
Ose pimB0 9t the eoam inproTemmt pxojeet at Ames, in 1934 
ftad 1939 W&8 aa ohserratiou hl<Msk ooi^risiiig 120 iSLltredl li&«0* 7«a 
stalks of meh Use were split aod the eiaoant of shredSiJig and diseol* 
oratioa in the pith was recorded as a grade# la x«slst-
aace to natural stalk rot infeotion are shown is table 1* In 1934 the 
atalk ZDt grad* raaged fr<»& 1«0 (Taaey resistant} to 4*9 (Tery »iaeep» 
tihle} tiith a aeaa of £•?£ aM a standard deviation of 1.02 grades, 
aM la 1935 frea 1*3 to 4.5, oean S.IO aM standard deriatioa 0.81 
gsades« The mterial was grown piriaerlly for <^sfirvatl(HB«l purposes 
and weui a&t replieated. An analysis of t«riaaee la atalk rot grades 
1WS ealeoiated by ttsiag "years" in plaoe of ordiaeopy rsiplleatloiu 
IMS aaaX3rsts» s!;«fwa ia ta%Xe X» iadieates highly significant differ­
ences between "lls^s" aad hstirawt "years" • Blffer«E)S«Ni in grade of 
1«6 are sigaifieant. An int®rannular positive eom^atloa of O.l? 
was obtained between the stalk rot grades of the two years* 
The data la table i indicated that inbred lines differ in resist-
aaee to mttafal stalk rot infection. These figures were means of ten 
tlants» Zndividml jplants, howerer, varied considerably in gMde* 
1. DlffiO'emes in T&aistemo to natural stalk rot i&feotloa ef 
120 lines of eora at M«s* Ioim» in 1934 and 1935. 
Um 
stalk rot jsrot^ laa^red 1 Stali; mt fOfAia 
X934 1935 t Ifeaa liae i 1934 i 1935 j Ibaa 
IS £.5 2,2 2.4 223^ 1.8 3.0 2.4 
8? e.6 3,9 3.2 233 2.1 1.5 1.8 
m 3.9 3.@ 3.8 834 1.0 2.0 1.5 
31 £.9 3.S 3.2 j SSB 1.5 2.1 1.8 
4S 3.0 1.8 2.4 i 
1 
242 3.4 2.7 3»0 
46 3.0 3.7 3.4 j 244 2.7 3.0 2.8 
47 1.9 3.8 2.8 i 2S4 2.6 2.6 2.6 
33 £•9 3.3 3,1 261 1.8 2.3 2.0 
e^AiLi g.4 &*Q 2.6 262 2.6 1.5 2*0 
3.4 3.5 3.4 276^1 4.0 2.2 3,1 
m S.S 3.6 2.9 289A2 2.3 1.9 2.1 
S.£ 2,6 2.4 292 3.4 2.7 3.0 
3*8 2.3 3.3 504A 2.9 2.3 2.6 
95 2.9 2.8 2.8 317B2 3.2 3.9 3.6 
lom 3.1 2.9 3.0 3.6 3.0 3.3 
lOS 3^£ 1.4 2.3 3170 2.7 2.8 2.0 
Ul 3.7 3.5 3.6 320 4.8 3.3 4*0 
uum 2*9 2.9 2.9 324 3.0 2.9 3.0 
im g.5 S.S 2.5 326 4.2 4.7 4*4 
w& 4.1 4.2 4.2 338 g.S 3.7 3,1 
ISSBl 4.S 3.6 3.9 339 1.3 2.6 2.0 
IbU. 1.0 4.3 2.8 34SB 1.6 3.4 2.5 
iS9 3.4 4.0 3,7 345m 1.2 3.5 2,4 
163 S.6 3.4 3.0 3450 1.6 3.9 2»8 
197 3.0 4.0 3.5 348 2.4 3.2 2,8 
xtm sa 3.7 2.9 349 3.2 4.1 3.6 
197^1 3.S 3.9 3.6 351AIL1 1.3 3.6 2.4 
193 g.i 3.7 2.9 356 1.8 2.6 2.2 
smjo. l.S £.6 2*0 364 4.4 4.1 4.2 
SOSAIU 1.2 3.0 2.1 370 2.2 3.2 2.7 
m a.l 3.3 2.7 3^ 3.5 2.1 2.8 
Si9 1.8 2.3 2.0 397 4*5 3.8 4.2 
ms 1.6 3«2 2.4 8f7Sl 2.8 3.4 3,1 
SZUM 1.6 1.3 1.4 897L1 2.2 3.1 2,6 
22USn. 1.6 1.3 1.4 1 39SL1 1.7 2.7 2.2 
14 
liable 1, {G&ntimnd.) 
Ii3a» 
Stia.fc rot «(vada 
liXMI 
Stalk Toi mtaSm 
1934 1935 i iMtt 1954 i 1955 t Wm 
401 2»0 g*7 S*4 679 2.7 4*3 3*5 
415 1.1 4.1 S.6 682 2*5 3.7 3*1 
42082 4*0 3.S 683 3*9 4*0 4*0 
4S6 4,1 2,1 3.1 701 4*2 3*6 3*9 
442 2*9 g*S 2*6 751 1*0 3*0 2,0 
447 4*0 2*8 5*4 743 4.0 3.1 3*6 
4Sfi S*3 5*4 3*1 744 1*5 3*7 2*6 
497 1.3 sa S.2 745 3*2 3*3 3.3 
6£5 S.O 3.1 3*0 i 794 3*0 4*2 3*6 
S30A 8.8 S*£ S*5 801 1*5 3*7 2*6 
3408 1*9 S.l 803 3*8 3*3 3*6 
643 ga 1*6 1#9 804 4*2 3*4 3*8 
645 ^.8 1*9 2*9 806 4^9 3*6 4*8 
646A 2*9 2,9 2*9 808 2*9 4*1 3*5 
643 3«3 g*0 3*£ 814 4*8 3*5 4*2 
65S 1*4 S*5 2*0 817 4*0 2*9 3iS 
6SS 1*7 S*@ 2*0 819 4*2 3*4 3*8 
657 1*S 2*3 1*8 4*5 2*7 3*6 
660 1*0 1»9 i*R 862 1*3 3*8 2*8 
66S 1.4 5*9 E*7 2*0 4,0 3*0 
663 1*5 S*9 2.S 864 3*3 3*4 3*4 
66S 4.1 4*5 4*3 865 Ul 3*5 2*2 
669 Z*Z 3*9 3*1 866 2.6 4.4 3*5 
671 3*6 5*4 3*5 868 3*4 2.7 3*1 
673 8*7 4*3 3*5 869 4*3 3.4 3.9 
Iat«rasa»dLar eorvoifttioB tfeasi £»?£ S.IO 
Qm i^mmask iw^ 0«g8 * l»SBB 0»g|. 
Aaalyalg of Yarlaaoe r~---f pH^ Sii^fieaal; 
rtiXm i pgjgt ldi£g»(^a»»} acmyoa of Tarlatlea i WW I a^jMBPog 
Mama Uf 0.9595 X*Sl 
t«mt9 1 s^saioo um** 3*92 
Is^^SsMi^al flavor 1X9 0*6806 I*S 
fiatal m 
**Bii8atly sijualfieag* dlffegeaoa 
luteal Tarlatioa is aliown in table 2 by the frequiwysy distribution of 
stalk rot gr&Aes of 12 iabred lines under mttiral infeetion* X.ine 205, 
protoees very stiff•atal&ed liybrids, appeared to be tke laost r©» 
siatant* Lines gS9« and 447 were the laost SRUteeptible. Most of 
the plants of lines 159, 239, 517, and 425 were in one class, f^le 234 
and S49 had plants in all five grade^elasses. 
fhe freaueacy distrilmtlons of stallc rot grades under natural in-
feetioB of 2S sii^e crosses InrolTing the lines in table 2 are given in 
table 3* The crosses ranged from 1*4 to 4*4 grades. In gmmxtl, the 
plants iraried saore within the crosses than within the inbred lines, M. 
mxtTme Bmrn^le is cross 205 x 289 where the plants were distributed al-
iQOSt eq^oaUy in all five classes* 
Stalks of the crosses rotted less than did those of the parmt in-
bred lines. The mean grade of the crosses was 2,9 whereas the mean 
grade of the lines was 3«6« A positive coirrelation of 0«S2 was obtained 
bstwe«a the rot geade of the and the ssesn of the parents, ffije five 
parent level of significance is 0.27. 
^&rttfioial infection 
jtetificial inoculation studies, started in 1935, consisted of inoc­
ulating plants with a spore suspension of Dlplodia vhen the ears were 
partly dented. Oth^ plants in each of the sa^ rows were li^t uninoc-
ulatM» At harvest the stalks were split and the amount of shredding in 
the pith was recorded as a ^ade. Biffer^ices in resistance to stalk rot 
of 50 inbred lines iaociilated with Biplodia are given in table 4* Lines 
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Table 2. frequency distribution of stalk rot grades on 12 
inbred lines at iimes, Ioi*a, 1934 (natural infection). 
Stalk rot fcrade 
Inbred line j 1 1 2 i 3 t 4 1 5 i Mean 
159 0 0 7 17 •j 4.03:0.12 U 
205 1 16 10 0 2.5i:0.13 
224 0 5 17 8 0 3.1±0.12 
354 1 8 8 12 1 S.lcfcO.lJ 
289 0 0 3 19 8 4«2^0»11 
317 0 0 3 22 5 4,X±0,10 
M5 0 9 14 7 0 2.9i:0.14 
349 1 3 14 11 1 3.S±0.15 
401 0 1 4 14 11 4.2±0.14 
4S0 0 1 6 12 11 4«li:0»15 
426 0 0 5 23 4 4*Qi;0»09 
447 0 1 3 16 10 4»2j-0*14 
standard sirrors. 
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Table b. frequency diatribution of atalk rot grades on S8 siu^le 
crosaes at ^es, iowa, in 19^54 (natural infection). 
Stalk rot ^rade Number 
Gross 3^ 1 s i s 
i 1 
1 4 i 5 
of 
stalks 
1 Parent 
Crosses i lines 
159 X 224 37 105 62 48 21 273 g«7±0.07 1/ 3.6 
X 239 0 2 4 10 6 2B 3.9±0,20 4.1 
X 345 0 16 18 13 3 50 3.1±0.13 3.4 
X 401 0 2 o 2 0 10 3.0^0.21 4.1 
205 X 224 4 3 0 0 0 7 1.4±0.20 2.8 
X 234 0 2 5 2 1 10 3,Si.0.29 2.8 
X 289 12 10 10 12 6 no 2,84:0.19 3.4 
X 517 1 3 4 15 7 30 O.8i;0.19 3.3 
X 345 5 5 2 6 2 20 2.7t0.32 2.7 
X 349 3 3 2 0 2 10 2.5t0.48 2.9 
X 401 3 3 0 2 7 15 3,5t0.45 3.4 
X 4S0 4 11 10 5 1 31 S.CdrO.ia 3.3 
X 426 3 5 0 7 4 19 3.Si;0,34 
224 X 317 3 11 3 3 10 3.Si0.27 3.6 
X 345 5 5 2 4 1 lu 2.5i:0,36 3.0 
X 401 0 2 0 0 1 3 3.01:1.00 3.6 
SM X 289 0 6 3 1 0 10 2.f- 0.22 3.6 
289 X a? 0 26 21 8 5 60 2.9±0.11 4.2 
X 345 0 2 0 1 0 3 2.7±0.67 3.6 
X 349 4 12 7 7 0 30 2.61:0.18 3.8 
X 401 £ 25 10 9 5 i)0 2.8i0.l6 4.2 
X 420 4 36 u8 42 22 17B 3.(4^0.08 4.2 
317 X £>49 0 3 7 16 4 30 3.7±0.15 3.7 
345 X 349 5 11 2 2 0 2.Qi:0.20 3.1 
X 401 0 0 2 2 6 10 4.4|i^*27 3.6 
349 X 401 9 15 5 1 0 30 1.9t0.14 3.8 
X 426 0 1 5 2 2 10 3»5i:0.31 3.6 
420 X 426 s 4 6 10 0 30 3.i^0*18 4.0 
u standard errors. 
IS 
fable Differences in resistance to stalk rot of 50 inbred lines 
Inomilated with Diploaia zeae at .Ames, Iowa, In 19^* 
Xal»rad 
lias 
i atalk ret greAe Isbred 
line 
1 set sx»d« 
llnoeolated Cl^ok lli»eslai«d i Oheek 
159 3,7 4,0 3S9 3*8 2*6 
197 4*2 4*0 3^ 3.9 3.4 
206 2.9 2*6 3«^R1 3»6 3.5 
2(^mi S.7 3.2 345C 4,1 3*9 
207 3,2 2.5 349 4*2 4.1 
222 2*9 S»2 361M.U 4.2 3.6 
224M 2*0 1.8 j 356 2*8 2.6 
22M2 1^9 1.3 i 3S6H1 2.9 2.8 
2S4A21.1 2.1 1*3 i 356R2 3.6 3*0 
2SS 1.9 1.5 1 364 3*4 4.1 
234 2.4 
i 
2*0 J 39710. 4*2 3.4 
244 3*0 3.0 i 397U 3*8 3.1 
244A 1^4 1.1 39a.l 3*6 2.7 
244L1 2.2 2.3 4m. 2*3 2.7 
257 2*4 2*1 401R1 2.9 2*3 
276 2*8 2.7 41S 4*4 4*1 
876AL1 2.4 2.1 j 420 3.0 2.3 
289 2.S 1.9 i 420R1 3*1 2.9 
295 S.l 2.3 j 4>2<m 3*5 2.5 
304A 2.3 2.3 j 426 2*3 2*1 
304B 3.5 3*1 42m 3*1 2*3 
317 4.2 3.9 426B2 2*0 1*3 
317ma 3*3 3*0 447 3*6 2.8 
J517G 3*9 2*8 456 3*6 3*4 
324 3.7 2*9 497 3.4 3.1 
Istcfflx^eotioa eorrelaticHGi «0*8S 
O&e per east levcO. 0*2% 
Mean 
0 
3.12 
O.f? 
2.7S 
0.79 
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ranged from 1,4 to 4.4 grades* The mmn groAe of the inocnlated plants 
%as S.lg, w&ile ttet of the check plants «aa 2.75, I,at«i? studies have 
usually staowa liarger diff«p®i3fi©a than these. "SRie staadcard d®viatioaj3 
w®fe 0,7? gmde for inoculated and 0»79 grade for olwek plants. Usiag 
the data in taMe 4* a hl^bly algnifleant eorrelation of «8i3 ob-
talned between the isooolated and cheolc plants* 
ISilrty top crosses of lines with Ijrug viwiety and two iwitries of 
Drug w«re also inoeulated with Biplodla in 'Hie axperiaesat was 
plaated on farms of tw> different lerels of fertility# feo replieations 
of ea«h entry w®ra planted on each farm and ©aeh 3ciad of coisi was dia-
tritoted at raBdom within eaoh replicati<m« ^ots consisted of two roi^, 
Mteh five hills long, with rows and hills spaced 40 inch^ s#art. In 
order to obtain a uniform stand, four seeds wecre planted per hill aad 
aeedlings lat^ thinned to three plants per hill. Data were recorded 
separately for the right and left row of each plot# The crosses ranged 
fr^ 1.9 grades to 23. Statistically si^ifieant diff«rejases ocetjErred 
between crosses and betwe«a fields {table 5). 
In 1936» 25 plants of ^ch of 48 single crosses inrolTing 16 inbred 
lines weore inoculated with Sipljodia# In general the lines raalced the 
saae in pith and cortex rotting Stable &)« 
InoettlatiOB technique 
fhe 19S5 results had deaaonstrated that studies in techaitae were 
aeeessary to obtain best resalts frcKa Diplodia iiwi^l^tion. (meBtiom 
constantly arose as to the best siethod and time of iaooulatioa and of 
reading infeotioa. 
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Table 5> Analysis of yariancs in 30 Kro^ top crosses and two 
entries of Seng variety inoculated with Diplodia zeae. Aaes, loim, 
1935. 
Source of variation Mean souares F value a Tx>int 
Crosses 31 0.21 1.50 1.83 
Fields 1 11,77 a4.07«^ 6.«L 
Heplicatiims 1 3.49 24.93«* 6.a 
Plots 1 0.01 0.07 6.81 
Sateraeti^Qs 
G X F 31 0.20 1.43 1.83 
C X P 31 0.07 0.50 1.83 
F X P 1 0.40 2.S6 6.81 
Ixperinental error 158 0.14 
Total 255 
«»Hi|^ily significant difference 
Tcible I}lffer«nee» is resitsteEOe of 48 siagle orosaes Isoeiaatod «ith BipIoMa goao. ila»s, 
Iona» Idas. Keaaa of 85 plants per eroas* 
Cress Vm i 'B29 11^ 33 1'2^9 '1889 i 840 i  ^ I'sW \ 4m. 4ag 1 66g 1 Itoaa 
205 
317 
94S 
701 
Siist1»er of iatemodes rotted in pith of stalks 
1.1 1.1 1.9 1.3 1.3 1.2 1.5 1.7 1.3 1.1 1,8 1.2 1*3 
1.2 1.4 1»6 1.1 1.4 1.4 1.4 1.3 1.5 l.S 1.4 1.4 1.4 
1,0 1,1 1.1 1,8 1.2 1.1 1.1 1.0 1,0 1,1 1.1 1.1 1,1 
1.2 1,2 1.7 1,8 1.1 1.3 1,2 1.2 1.1 1.2 1,6 1.4 1,3 
Itean 1,1 1,2 1,6 1,3 1,2 1,2 1,3 1,3 1,2 1,2 1,3 1,3 1,3 f o intemodes rotted in cortex of Stalks 
205 1,2 1.1 2.0 1.2 1,4 1,3 1,3 1,6 1,1 1.1 1,2 1,2 1,3 
317 1,0 1,3 1,8 1.3 1,4 1,3 1,5 1,3 1,3 1,2 1,2 1,4 1,3 
345 1.2 1,2 1,0 1.2 1,2 1,1 1,1 1,2 1,0 1,0 1.0 1,1 1,1 
701 1,1 1,1 1,3 1,5 1,2 1,4 1,0 1.1 1,0 1,2 1.2 1,3 1,2 
Mean 1,1 1,2 1,5 1,3 1,3 1,3 1,2 1.3 1,1 1,1 1,2 1.2 1,2 
Horisontal i^read of the fuagas in eort«K (grade)!/ 
20S 2.6 1,5 2,8 1,9 2,5 1,9 2,9 3.4 1,9 3,2 2,6 2,5 2,5 
317 3,9 2,0 3,1 3,0 2,7 2,6 3,2 2,8 3,1 2,6 3,2 3,2 3,0 
345 2,2 1.4 1.7 2,0 2,3 1,9 1,5 1,6 1,0 1,S 1,3 1.2 1,6 
701 2,7 1.8 2.2 3,8 3,1 2.8 1,5 1,2 1,1 2,0 3,3 2,3 2,3 
Mean 2,8 1,7 £,4 2,7 2.6 2,3 2,3 2.2 1,3 2,2 2,6 2,3 2,3 
y Srade: 1 « Tongus spread less than SOji of distanee around stalk. 
2 a Jtingas 8p:peaa l^etween 20 and 40^ of distance around stalk. 
3 « fosgus spread bet«e«Q 41 end 6(^ of distance around stalk. 
4 m ?angus spread between 61 and SO^ll of distanoe around stalk. 
8 m Fungus spread between SI and 100^ of distanee around stalk* 
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Fifteen inbred lines of com were included in an experiment in 
19^ to determine the best time to inoculate plants with a spore sus­
pension of Mplodia, Three lines, differing in resistance to stalk 
rotting, iiere obtained from each of the following five states: 
Wisconsin, lona, Illinois, Indiana, and Ohio, Each kind was distri-
tmted at randm within each of five replications. Plots comisted of 
five-plant rowa spaced kfi inches apart with the plants 13 inches apart 
in the row. Thx^e dates of inoculation were coa^>ared with uninoculated 
checks, and inoculations were made on Augtist 20, August 31* and 
Septesber 10. Readings were aade at harvest counting the nuaAwr of 
intemodes traversed by the organism in the pith and cortex of the com 
stalk. As shown in table 7, highljr significant dlfferances occurred 
l^twe^ the lines, "f^e mans for the three dates of inoculation show 
that the greatest amount of disease was obtained on the first date ^d 
the least on the third date of inoculation. 
Date of Inoculation studies were continued in 1937. Eight Iowa in-
bsred lines, replicated five tiiaes, were planted on May 19. Each replica­
tion consisted of ten plants. The first inoculations were made with 
spore suspensions m August 16 and the second ten days later. C(»npara-
ble uninoculated plants were left &a checks. Stalks were split and notes 
taken on September 30 (table 8). In the pith, hi^ly significant differ­
ences occurred between lines. Although the inoculation on August 16 pro­
duced the laost rotting, it is interesting to note how consistently the 
lines ranked from resistant to stisceptible for the two dates of inocu-
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SaMe 7. deirelopaeat in stallc istemodet of 15 laWsd 
litts* i&oeulated witii Siplodla gea« on three date«« Aaes, lom, 1336. 
Mesms of fire replieations. 
Xn^red li&e 
X&d. fr. 
lad. WF 9 
Oh. S6 
lad. 38-11 
111. By 
ileroi intermd0» qBtt' 
nm 
Immil&iitm I 
Si»ek 
1.2 
1.3 
1.7 
2.0 
2.0 
1.2 
1.2 
1.3 
1.4 
1.2 
1,2 
1,1 
2.0 
1.1 
1.2 
0.2 
0.5 
0.2 
0,3 
0.0 
1.0 
1.0 
1,3 
1.2 
1,1 
'(ikart«c 
XmmlmHm r 
Meaa ieqa 
1.2 
1,3 
1.9 
1.0 
2.2 
1,2 
1.2 
1,5 
1.0 
1,4 
1.2 
1.1 
2.0 
1.0 
1.2 
0,2 
0,2 
0,3 
0.2 
0,0 
1.0 
1.0 
1.4 
0,8 
1.2 
I&. 224 
Oh, 10 
la. 317 
lad. X. 9 
Wis. 26 
2.5 
2.3 
2.4 
2.4 
2.5 
2.4 
2,1 
1,6 
1.9 
2.5 
2,1 
1.0 
1,4 
2,0 
2.2 
0,7 
0,0 
0,3 
0.3 
1,0 
1.9 
1.4 
1.4 
1,6 
2.0 
1,8 
2.3 
1,6 
2.9 
2.0 
2,1 
1.9 
1,4 
1,8 
2,7 
1,9 
1,0 
1,1 
1,9 
1,9 
0.4 
0,0 
0.0 
0,3 
1,0 
1,6 
1,3 
1,0 
1,7 
1,9 
Oh, 732 
Wis, 23 
la. 289 
111, Lan 
Wis. 6 
2,3 
3,1 
3,8 
4.0 
4,6 
1.7 
3.3 
3.3 
4.2 
3.0 
1,7 
1,9 
1,7 
3,2 
2,2 
0,0 
0,8 
0,9 
3,4 
1,0 
1.5 
2.3 
2.4 
3.7 
2,7 
2,1 
2,8 
3,4 
4.1 
4,3 
1,6 
3,1 
2,9 
4.3 
3,3 
1,4 
1,7 
2,1 
3,2 
2.7 
0,2 
0,2 
1.1 
3,8 
1,0 
1.3 
2,0 
2.4 
3.8 
2,8 
2.5 2.2 1.7 0,6 2,3 2,1 1,7 0,6 
Analyses of Yartfaetce 
l^ltW of i&tfsmo^es 
Sour«e of 
variatioa 
GorUm 
D/f 
K«a& )F 
sfmaresi raXvm poi&t »/r 
Ke«a 
sditares 
y 1^ 
iralMl poiat 
Iilnes 
Xaocmlatio&»3/ 2 
4 
lati»rae%toi» 
I. X I 28 
Si^erlae&tal error 176 
fotal 224 
14 8.88 2i,67** 2,20 14 10,40 ^,63** 2,30 
11,92 33,11»* 4.75 
0.11 0,31 3,44 
1,01 
0,36 
2,81»* 1,91 
2 
4 
28 
176 
224 
7.93 18,02*» 4.7S 
0.33 0.7S 3,44 
0,70 
0,44 
1,59 1,91 
*Sigalfie2y9tt ii£t«rme9 
ix^loded 
••Hi^y signiflcast dlffereaee 
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Table 6. Disease develop^Kot in stalk IntemodM of ei^t in1»>ed 
lines inoot^Lated ^th Diplodia geae on tm dates, Ames, Iowa, 19^* 
Means of five replioations. 
Inbred 
line 
Stsober of interr»}de8 rotted bsr tvaxeam 
Pith Cort«x 
Inoeulatifm} 
Mean 
Inoculation 
ClM»ek Mean 8/16 8/261 CSieok B/I6 8/26 
349 1.3 0.9 0.0 0.7 1.0 0.9 1.0 
205 1.5 0.9 0.1 0.8 1.1 0.7 0.9 
345 1.5 1.1 0.2 0.9 1.3 1.2 1.2 
426 1.6 1.8 0.7 1.4 1.0 1.6 1-3 
401 1.7 1.7 0.2 1.2 0.9 1.0 1.0 
420 2.0 2.1 0.6 1.6 1.4 1.5 — 1.4 
234 2.1 1.5 0.5 1.3 1.5 1.1 - 1.3 
317 3.7 3.6 2.1 3.1 1.2 1.5 - 1.2 
Mean 1.9 1.7 0.5 1.4 1.2 1.2 1.2 
Analyses of Yarianoe 
Smrc« of 
Yariaticm 
Rtxnber of Intemodes rotted 
Pith Cortex 
Mean j F 1^ 1 Mean 
sauares value point O/v sauarei 
F IS 
t value point 
Xlnes J/ 7 652.00 13.73«* 2.95 7 35.17 2.69* 2.95 
Inoculati<H3ts-^ 1 107.42 2.26 7.08 1 0.08 0.01 7.08 
Beplications 4 95.89 2.02 3.65 4 42.31 3.23» 3.65 
Interactions 
L X I 7 22.21 0.47 2.95 7 28.05 2.14 2.95 
Ss^rimntal error60 47.49 60 13.08 
Total 79 79 
•Significant difference «*Highly significant difference 
x/ Check not included 
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Ifttioa* 
l0Sj llttXe oortex rottiag ocexirred ia the imtooctilated plasts, 
and aotss were x»3t taken* The analysis of the YariaBce la do^tex 
rotting between the t*o dates of iiKwsulatloa indieatea nos-sigaifi-
eant differenees, 
Teible 9 shows the horizontal spread of Oiplodla rotting in the 
stailc cortex* fhe lines differed significantly la resistenoe to 
Dlplodia, but tlffle of inoculation did not appear to affect le^tearially 
the spread of the rotting. 
k hl^ily sigaiflcsnt correlation of •0»9S ms obtained between 
the arerage nxu^er of intemodes rotted in the pith and In the cortex 
of the Stalin of 15 inbred lines inoculated August 16, 1936 with 
Dlplodia indicating that both saethods of readlj:^ infection give sissilar 
results* fhe correlation betwem the ns^er of internodea xtJtted in 
the stalk pith and la the cortex of eight inbred liaes inocnlated with 
Dlplodia in 1937 was ^ .30. Althoiigh this ooa^elatlon was positive it 
was not statlstieally si^ificant* 
Stalk Bot Associations 
£^3.lB^ Q£ st^ ^  l,^y^s 
In order to obtain an indication of the ^ Tfect of Siplodia in­
fection on prffisftture killing ©f stalks and leases, i»tea were taken 
shortly before hardest on stalk and leaf color (table 10). Grade "l" 
indicates green stalks or leaves, "S", aedim and "S", dead stallss or 
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9. d«V8Xdpa«Bt In sl&lk corttm smA tamt iafeetion of 
•i^t l&^ed lli»B iaomilated with Blplodla z<wi on tvo dat«8» isiAs, Iowa. 
Mems of fire r«pl.iGa,tioac. 
la%x^ lla« 
Ho^simtai of fmtg^a 
(fflPaA«)l/ 
3w^ ivdT^ioa 
(»«r ®«Eat) 
Xiie^atio«( 
8/16 8/1^ 
349 2.1 1.6 1.8 74 48 44 m 
305 2.8 1.6 2.1 0 0 2 1 
345 2.8 1.9 2.3 2 10 6 6 
4a@ 3,1 4.7 3.9 60 46 SO 52 
mi 2,6 3.1 2.9 8 4 14 9 
420 3.4 4.1 3.7 0 2 8 3 
234 4.1 3.8 3.9 0 0 0 0 
31? 2.4 2.4 2.4 2 0 0 1 
Uem 2.9 2.9 2.9 18 14 16 16 
j/ drade: 1 » frngtui sprtmd 1*8S than aofi of distaae* sro«md «%alJc 
2 s aprMtd betw««a 20)^ a»d 40^ of dista&e* tmttmA stalk 
3 s a^rmA iMtWMn 411lS a»d 60p of dista&ee airoimd. stalk 
4 a ^«tv««a &i$ and SOj^ of disia&e* ea^woA staUc 
5 g yaaggg Vetwgw 81^ «ad IWf^ of dl«taaee mmxm& ittallc 
iaialygBt of Vagianca 
Sd«are« of 
rari&tim 
iflorizoBtal < of iinat iafaetida 
IMiott 
S/71 sattar** 
1 ' \ ' i i ^  '  
valua 1 T>ois% »/» lf««& 1? •a«epr»*| val^« 09iat 
LISM 7 737,8 11.49** 2.9S 7 83.2 48.94** 2.87 
laoeol&tio&a 1 2.1 0.03 7.08 2 2.1 1.24 4.88 
leplieatio&a 4 187.3 2.92* 3.65 4 6.6 3.88*» 3.56 
I»t«raetioiui 
L x l  7 239.2 3.73** 2.9S 14 2.4 1.41 2.32 
^eiri»«ntal error 60 64.18 92 1.7 
ffotal 79 119 
*Si|^ fiea»t differttsee aigjoifioastt differeses 
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lO.PrNsmtur® a^iag of stalks aad leaves of el^t iabred lines 
with Diplodia zeae on two dates, Aaes, tovm^lS^* lieaas of 
five Mplleatioias. ——— 
InWeA 
Xim 
^ti^ color 
(«rade) 1/ 
Lsaf color 
C«3'ad«> 1/ 
ImmlsAion laooilatioa 
8/16 8/26 ^e^ Mean S/IS 8/^ KcHKa 
m 1.7 2.1 2.0 1.9 2.1 2.6 2.3 2.3 
am 2.0 2.1 2.0 2.0 2.2 2.3 2.1 2.2 
34S 2,2 2.3 2.4 2.3 2.2 2.4 2«4 a.3 
4;^ 2.9 3.0 2.9 2.9 3.0 3.0 3.0 3.0 
401 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 
4;^ 2.1 2.3 2.2 2.2 2.9 2.9 2.9 2.9 
2.8 2.5 2.5 2.6 3.0 2,8 2.9 2.9 
317 2.0 2.0 2.0 2.0 2.3 2.5 2.4 2.4 
Meaa 2.2 2.3 2.3 2.2 2.6 2.7 2.6 2.6 
y 1?s Sreea plaate or leaves 
Medltaan plaats or leat«a 
3> BeM plants or leaves 
AaaJyses of Vaytaaee 
Stalk eolor Xteaf color 
Somree of 1 f 
B/y 
itean y 
variation 
1 » point sdsares TKjfat 
Maes 7 184.22 48,79** 2.82 7 180,22 
Imml&ti&m 8 3,&) 0»97 4,82 2 8. Si 
aepUcatlofis 4 10.01 2,71« 3.51 4 30,22 
Xater&otioas 
I. X X 14 5.06 1.37 2.26 14 4.61 
Ixperii^iitBl error 92 3.70 92 5.55 
fotal lis 119 
33,47** 
1,50 
5.44»* 
2.82 
4.82 
3.51 
0.83 2.26 
•Slgaifli^mt dlffereac© ••Hii^ily signlflcaat dlffereaee 
m 
Is mtiaritsr <K»^arr«d betiRNm 
llasm* Z»8$ul&ti<m Diplegia dM mt 8^p«ar ta cause affeet 
larttnatto'e of •itbwr stalks or l9aip»s« 
Hsil^t aar 
SeM.» 6 fSamm tlmt th* ccrsraga nuribar of lobaroodas ro^«d la the 
pti^ &£ line* ixioe^tlfttad '"•M tmmtlf tmop 
time that of tb«i <^ai^ plafota* fim mmsx «ar «ai#t of t^ plants id^ 
ft ia«9y Mplodia iaf9ati<m ma 1S6 gr^asa isme^mmA to 141 grass f«r 
plmots vii^ «HSlx a. *11^ ixifaetion or a d«er«MM» of 11 p»riSfB3^ <tal>l» 
11 )• is tmt mi^t he^^mm lines asid betmoan iaooulatad 
ire^ratoi usia^Qulfttod plazibs tmv hi^ly sigoifiefleat statistieall^* Al* 
not stAtistieally aipdfioast* ft oorrelfttitm c£ -^*4^ 
»t$ilk pit^ rottii^ asd raaaa ear «ai^t of ei^t li^aas ia 193? ixjedloatas 
t^t lii^ reaiiita^ to Biplc^ift pith rottii^ tasd to pr(^uo« 
i^ aars. Z4.ttl« r«lftti{m <»fsurrad between r^isi^tziee to oortax rottiag 
«ad tni^t of 
li^ed plagfea 
llbort rmm of 212 inbred lis«s ware groma is 19S4* fm plaxtt* of 
m.^  %tm wsra @e>adod for lodged plants aai tiiese atalks ware lftt«r 
i^lit aoxi tte ftmout^ Muredding aasd diaeolorfttim reo«arded» Stalks 
di^ering M resiatKoee to PifAodift ftre tthiem in figure 1* fbe oorre-
latioa st^lk rotting vautflo' aatiorftl ii^oortion $M. lodg^ pilots 
imm Sisu»» ti^e <xo» peroent poiist for aigaifitmnee is 0»1@« it 
?aM« XI. SftT aztd ear To% of el^t i&%r«d li»»8 iaoe»Iat«d vith 
Blploaift zBSsM OB tvo dayst Jmes. lowa» 1927. M»»ub of fi9« a^lieatlofts-
laired 
Um 
( veli^t «3P8as») 
i&r rot 
{j^e)l/ 
l^e^atlea 
Oheck Meatt 
Xao^sal&tli^ 1 
Meaoi 8/lS Bm 8/16 8/26 1 
349 148 155 161 155 2.7 2.8 2.7 2.7 
ms 147 162 158 156 2.6 2.4 2.4 2.6 
345 135 111 141 139 2.9 2.7 2.7 2.7 
436 136 118 142 128 2.2 2.1 2.1 2.1 
^1 32 93 99 91 2.7 2.4 2.7 2.6 
420 17S 171 188 178 2.2 2.1 2.4 2.2 
234 96 102 107 101 2.4 2.5 2.5 2.5 
317 96 109 130 112 1.7 1.6 1.7 1.7 
Meaa 126 127 141 131 2.4 2.3 2.4 2.4 
U Qra&mt 1 = li %Q 20^ rotted kentels 
2 s 31^ to 40^ zett6d k9ra«le 
3 s 41^ to 60^ XQttod kernels 
Sburee of 
Tarlatioa 
iar rot 
S/f 
Heaa 
8<imz«8 
f 
90i&t B/F 
f 
^lae poiat 
Xda«8 7 
Zaoeolatloat 2 
&8plieatto&8 4 
Iat«raetiJoii8 
I« X I 14 31889 
2:^er4mj^tal error 93 22670 
total 119 
1329025 m,62** 2.82 
274878 12.12** 3,98 
1S3006 5.38** 3.51 
1.41 
7 187.38 17.81*» 2.82 
2 
4 
2.26 
11.41 
98.87 
14 3.92 
92 10.52 
119 
1.08 3.98 
9.40** 3.51 
0.37 Z,26 
*SigXLlfieeait diff«re&e» ••aiglily 8%&ifle8st dtfferene® 
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Figure 1. Hepresentative stalks of an inbred line susceptible to 
Diplodia zeae (A) and from a resistant inbred line (B). There is a 
marked correlation between susceptibility to Diplodia infection and tbe 
breaking of stalks. 
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is colluded that stalk rottiog aad stalk lo%iiig are asaoelated* 
^ait iafeetioa 
the "tiffl® of ImenlatioB" sjtperifflKQts gave an opportunity to 
detssmine stalk }K>ttisg cffeoted amt Isreetios.* fable 9 stootffs 
that the ei^t inbred lines differed vaa?y greatly is resiattmee to 
(^stilage aeae) • lone of tke plaata of liae £S4 w«pe isifeeted 
with smt, urMle 55 psirceat of the pleats of line Mf were smitteSi^  
laoc^ation asd dijKeap^tial Diplodia isfection, however, did not ha-re 
a significant effect upon smut infection. 
Bar rotting 
fable 8 shows pith stalk rotting and table 11 the ear rot grade 
of ei^t inbred lines of eom. fhe lines differed significantly in 
a^tiat of stalk and ear rotting. Inoemlation of the stalJca with 
Diplodia did not appear to affect rotting of the ears. Bxe correla­
tion between atslic and ear rot was -0.35, whieh is above the one per-
eent point of O.SS. fhese data, baaed on only eight lines, indicate 
that lines «^ieh are resiatant to pith stalk rot tend to be suseeptible 
to ear rot and vice versa, larlier data on 185 lines, infeoted nattopel-
ly ander field eonditions, gave a correlation of •0.06, which was not 
significant, probably because of diseaoe escape. 
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Hature of Eeslstaiioe to stalk Bot 
In 1956, 15 iabred lines, ^  top oirossos and t«o entries of Krug 
yellow dent were iaoluded ia sa ©ai^eriiaent eonsisting of foiir repliGa-
tioas< About tea days after polliaation, each fiO-plant plot was divided 
into four equal parts and each part given oii© of the following treat-
sientsi (a) IsaTea clipped* stalks iaoculated, (b) leaves clipped, stalks 
not iBociilated, (e) leaves aoraal, stalks inoctilated, asd (d) leaves 
Borsal, stalks not ixsoeiilated» Stalks ware split and readings made the 
first in October* Itoe devaloimtent of Di^odia ia etalk pith of th® 
Inbred lines ie &imin in table 1£« Lines given no treatiaent ranged tvm. 
0 to 1*^ latoraodes rotted^ These inbred® shm. isoeulated varied 
la SQJSS^tlbillty from 1.44 to 3«5Q intemodes* As slwwn the analysis 
of varianee, highly significant differences oeeurred betwe«a inbred lines 
and betweOTt inootjlated and not inoculated plants# Clipping of leaves did 
not appear to affeet th® relative resistanoe and SttfiKseptibility of the in-
brM lines* Th© 193^ season at Ajsea was tinusually hot and dry. Many of 
the oom leaves were dead and dry at the time of clippiag«i Heooving part 
of the«© leaves, therefore, probably had very little ©ffeet upon the 
photosynthetio and translocation processes of th© plants, 
Bevelopaent of Diplodia in the stalk intej»odes of the top crosses 
is shown in table 12* fhese results ia general corroborate those of 
the inbred lines. betwem erosses aM between inoculated 
and cheek plants were highly significant* As with the inbred lines. 
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12. Developaent of Diplodia zeae in stalk internodes of 15 in­
bred lines treated. In imrious ways at Araea, Iowa, 1936. 
llEfflber of Interaodes wtted in pith 
Inbred f reatsjent 
liae Clipped leaves Unclipped leaves Clipped leares Undipped leawi 
Inocnlated Inoculated Wot inoeulated Wot inocailftied 
163 2,92 2,62 0.^  0.46 
305 3.50 3.03 .50 .05 
2S4 1.69 2.13 .40 
234 2.06 1.87 .03 .14 
289 2.70 2.49 .62 .93 
31? 2.81 2.79 1.23 1.63 
345 2,38 2.45 .17 .:»,23 
S49 2.58 2.90 .55 #.89 
364 3.46 3.50 1.38 1.15 
^7 2.76 2.15 .31 .38 
401 1.31 1.44 .00 .00 
420 2.97 2.76 .36 .23 
426 2.16 2.43 .SO ..54 
44? 2.58 3.4X .44 .33 
743 3. 24 3.10 .85 ,58 
Mean 2.62 2.63 0.53 0,54 
Anslysl Ls of Variance 
Soarc® of variation B/T tJeaii squares f value polsl 
Lines 14 S*22 5.84«* 2.23 
freatmnt 
Clipped and not clipped 1 .03 0.13 6.84 
Inoe«.lated and not inoculated 1 198.24 5S1.68«« 6.84 
Interactlont 
Clipped X inoculated 1 .00 .00 6.84 
Seplicat i ons 2 1.47 3.87* 4.78 
InteractionsJ 
Liae X treatseat 42 .29 0.76 1.75 
Ixperiiaeatal error US Q.38 
fotal 179 
••HighJ^' significant difference. •Significant (lif:^er©ace 
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15. Bo-ralopasat of Dlploaia geae la stalk l&t^n^es of 30 top 
exoG»es aaS S «itries of Knig tTOate4 la various waqrs at iamSt Iowa, 1936. 
Srsg aad ltad>«r of latemodes rotted ia pl^ " " 
top 1 Treatiseat 
ei»s«oa Icilppsd laaTssi Qaellpped leavesj Ollfpsd laa-ras l&tel tjpped 
linos 1 iBoeulat^ { iBooolated i Bot iBO^atlAtsd 8^ la0<mlated 
Krug 2.88 2.73 0.33 0.^ 
larug £•65 2.55 .38 .25 
159 8. SO 2.30 .43 .40 
IfiS 2.33 2.70 .58 .68 
184 S,43 2.40 .60 .35 
198 1,83 1.70 ,m .28 
£05 £.40 2.73 .48 .50 
as4 1.95 S.10 .40 .48 
S33 S.40 2.50 .60 .48 
g34 S.58 2.40 .53 .65 
S.40 2.30 .43 .30 
SS9 2.50 2.35 .38 .55 
304 2.25 2.13 .40 .40 
311 2.33 2.50 .10 .18 
Slf 2mm 3.03 .35 .55 
2.18 2*35 .10 .23 
34S 3.00 2.48 .70 .73 
M9 3.80 2.58 .45 .30 
3S4 2.33 2.58 .33 .48 
29? 2.18 2.25 .15 ,50 
401 2.30 2.63 .73 .45 
430 2.40 2.60 .20 .28 
2.20 2.30 .45 .63 
447 3,00 2.63 .60 .50 
456 S.73 2.58 .33 .30 
665 2.65 2.60 .08 .23 
701 2.60 2.55 .55 .50 
737 2.88 3.18 .48 .15 
745 2,18 2.18 .38 .30 
B4 2.:© 2.S5 .43 .45 
1F9 1,95 2.38 .45 .25 
a? 1.88 2.23 .48 .28 
ifean 2.43 2.46 0.41 0.40 
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fa^le 13. (Qoatinu^) 
Analyajg of .Vajrlanee 
.1 
Souroe of *arlatloa Meaa B<;piare8 f TsJ-ue poiat 
Cross 31 .45 3.21»» 1.74 
freatffle»t 
Slipped eyod not clipped 1 .05 .36 6.70 
laoeolated aad aot inooolated I 533.62 3811.07 6.70 
Xateraxitio&t 
Clipped X iaoeolated 1 .04 .28 6.70 
^plieatioas 3 4.00 28.57»» 3,83 
Znteraotioaet 
Groe* X treatment 93 .17 1.21 1.42 
Bx^eria^atal error 381 0.14 
total 511 
•Slgnificaaat differaafxee. 
«i@aifies«t dlfferene®. 
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the i^s-rss dia aot affeot the peiati-re resistance of the 
crosses  t o Diplodia. The range in resifffcanee and saseaptibility of the 
top crosses was less than la the inbred lines. Krag variety was intep-
raediate in resistance* This open-pollinated variety, which contributed 
half the heredity of all the top crosses, tendM to lessen the differ-
^tial in the mterial. In g«i«ral, the top crosses were sli^tly sore 
resistant than were the inbred lines. 
The sttidies to deterraine the effects of leaf slipping upon reac­
tions to stalic rot were enlarged in 1937. Ihe mterial consisting of 
inbred lines and single crosses was divided into fonr eiqp^rim^ts. 
Fotir single erosses were included in experiiaents A and 3, and eight 
inbred lines were used in experiments 0 and B* The issaterial in ez-
p^iamts A, B, and 0 was subjected to the three following treatisents: 
(a) EUJiml (K), (b> enfojrced barr«Emess (B), and (o) leaf clipping (C), 
Representative treated plants are shown in figures 2, 5, and 4» Leaves 
were disced about ^ me week after pollination and stalk inoeulatioi^ 
wmee ffisde one ve^ later* ^e stalks were ^ lit aM fi3^t readings 
Bade aMut the Mddle ef September* A second reading was saade about 
ten days lat«p* 
fhe «drtect of leaf clipping and prev^ation of pollination on pith 
atalk rotting of el^ t inbred lines inodulated with Diplodia in 195? 
is shown in table 14, Inlafed lines 224, 456, 701, and H4 were the aost 
r<i®iatant t® Biplodia stalk rot, Khile Tr, 397, and 743 were rooeh laore 
saseeptible» !3feder the abnonaally hot, dry conditions of 1936, Tr mM 
resistant to Biplodia {table 7)» ilants given the barren treatiaent 
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Figure 2. Normal plants 
Figure 3, Barren plants. Pollination was prevented by covering 
the ear shoots with parchment bags before the silks appeared. 
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Figure 4* Clipped plants. G?he tip one-tliird of eacli leaf, 
consisting of about 25 percent of the leaf area, was removed about 
week after pollination. 
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fable 14* Iffect of leaf clipping nd prevention of pollination on 
KBtm'ber of Intemodes rotted fungus in stalk pith of eight inured lines 
ia<^ (Biilatefl with Biplodla zeae, Aaes, Iowa, 1937, 
line 
gaaher of Internodes rotted in •pith 
first ssamllag 
greatMent 1 Mean 
Second eaapllng 
If 
£24 
701 
456 
743 
187-2 
397 
fr 
0.8 
0.9 
1.0 
0.9 
1.0 
1.8 
4.7 
3.4 
0.9 
1.1 
1.0 
1.6 
5.6 
1.6 
6,2 
4.9 
0.7 
1.0 
0.9 
0.8 
1.9 
2.1 
2.8 
4.5 
0.8 
1.0 
1.0 
1.1 
2.9 
1.8 
4.4 
4.3 
0.9 
1.0 
0.9 
1,1 
1.5 
2.5 
2.2 
4.1 
1.1 
1.2 
1.0 
1.7 
5.S 
2.3 
5.1 
4.9 
o.e 
1.5 
1.4 
1.1 
1.9 
2.5 
1.8 
3.6 
O.t 
1 . 2  
1.1 
1.3 
2.9 
2.4 
3.0 
4.2 
0.8 
1.1 
1.0 
1.2 
2.9 
2.1 
3.7 
4.2 
lean 1.8 2.9 1.8 2.2 1.8 2.8 1.8 2.1 2,1 
Ij/ 1?reataea%J H- Homal plants, % Barren plants, C- Clipped plajits 
Analyale of Variance 
Source of Tarlstion S/P Hea» swuares f "Talue 
1^ 
point 
lines 7 3,151,36 84. 19** 2.82 
Replications 2 68,48 1. 83 4.82 
Treatments 2 1,812^ 70 48. 4S** 4.82 
Sas^llngs 1 1.65 0. 04 6.90 
L X f 14 544.21 14. 54** 2.26 
I xS 7 150.04 4. 01** 2.82 
f X S C 2.30 0, 06 
Ixperlmeatsil error 108 37.43 
total 143 
•Signlfieaat difference ••Highly significant difference 
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appeared to be the jaost saseeptihle to the spread of Diplodia* ^5ie 
aaalysla of variance ia pith reading indieated highly significant 
differences between lines, between treatis^nts, hut not betwe^ read­
ings amde at the two diffeareat dates* 
The effect of the three treatments on rotting in the stalk pith 
of eight sin^e crosses is shown in table 15« Differwices between 
crosses* betwe^ tri»it3B«ats, aM between sas^Iings are hi^bly signif­
icant, Alttough individual crosses varied ia response to the three 
treatiaents, 4he tmrren plants av^aged meh raore sasceptible than the 
•J 
clipped or norml plants. 
'ifeble 16 shows the results of leaf clipping and barrenjaess on 
cortex rotting of inbred lines, and taW.e 17 the effect of treatefflnt 
on 8i33gle crosses* differences between lin»s and between settlings 
in table 16 were highly significant. In table 17, differences in 
grot© A between crosses and between treatjaents weere highly signif­
icant* In contrast to the resiilts on pith rotting, barren single 
ci^ss plants tended to be Host resistant to cortex rotting* 
The third isMimire of resistance was a grade indicating the hori-
ssontal spread of the fungus in the stalk cortex. A grade of 1 indi­
cates fimgus spread of less than SO percent ©f the distance around 
the stalk and grade 5 a spread 81 to 100 percent of the distance a-
round the stalk, ^ble 16 shows the effect of treatsient on Inbred 
lines, and table 19 on sin^e crosses. Treatmnt did not appear 
to affect the horiasontal rotting of the Di^odia in the cortex of the 
inbred lines. In the single crosses, barren plants were acre resist­
ant than noxaal or clipped plants. ^Phese differaaees were highly sig-
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f&hl0 15. Sffect of leaf clipping and prevention of pollination oa 
aml^er of internodes rotted Tsy fungus in stalk pitli of ^ght single erosses 
Inooulated with Biplodia zeac, Affles, lot^ , 1937. 
iistwber of tatemodee rott^ ila ptW 
Oz«a« Zlirtt saBpllse S«o»ad saspi^^ Kean 
?reats«it 1/ Mem f reatserat 1 f . Mesa 
H B 6 S B 0 
Qrom A 
19S z Len 1.1 1.4 1.6 1.4 1.6 2.2 1.8 1.9 1.6 
TT X iM&a 1.3 1.2 1.2 1.2 1.7 2.0 1.7 1.8 1.5 
364 X lisoi 1.7 1.0 2.2 1.6 1.9 1.2 2.5 1.9 1.7 
19a X 38-11 1.5 3.8 1.1 2.1 2.3 4.0 1.5 2.6 2.4 
K«aa 1.4 1.9 1.5 1.6 1.9 2.3 1.9 2.0 1.8 
197 X 198 
Group B 
1.1 4.8 1.1 2.2 1.2 3.0 1.2 1.8 2.0 
198 X 351 1.0 3.9 1.6 2.2 1.5 3.8 1.2 2.2 2.2 
197 X 364 1.6 4.2 2.7 2.8 1.4 3.3 1.6 2.1 2.4 
3S1 X 354 1.3 2.5 1.4 1.8 1.7 2.7 1.5 1.9 1.9 
Mean 1.3 3.8 1.7 2.3 1.4 3.2 1.3 2.0 2.1 
Mean A & S 1.3 2.8 1.6 1.9 1.6 2.7 1.6 2.0 1.9 
^eatamtt H » Korroal plants, B s Barr^ plants. 0 « Clipped plant# 
Analyeg of Yariacee 
Source of 
Taria^loa 
droup i. Grow B 
p/f. 
Mean 
e^tJarea 
f 
ralue 
11^  
point S/F 
Meaa 
•Quare* 'nXvm 
If 
point 
3 338.1 7.46»* 4.08 3 111.4 6,71** 3.94 
Beplieatioas 3 75.0 1.65 4.08 5 81.3 4.90»» 3.17 
frea^eata 2 207.9 4.59* 4.92 2 3256.8 196.19** 4.78 
Sbfflplisgs 1 436.0 9.62** 7.01 1 122.3 7,26** 6.34 
Xnteraetioaa 
0 X f 6 54.8 1.21 3.07 6 106.7 6.43** 2.95 
0 X S 3 11.8 0.26 4.08 3 76.8 4.63** 3.94 
f X S 2 6,2 0.14 4.92 2 88.4 5.33»» 4.78 1 » 1 •rK»r78 45.3 1^ 16.6 
fotal 95 143 
•Significant differenoe ••Highly gi^ifieaat differenea 
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Table 16» Effect of leaf clipping and preventicm of pollination 
on number of inteimodes rotted in stalk eortex of eight inl^d liiM»s 
iiwoulated with Diplodia ge&e. Ama, Iowa, 1957. 
Inbred line 
Nuaber of Intemod es rotted in eortex 
First js^plin« Second smsHnjr Mean 
Treatment 1/ Mean Trea^nt 1/ Mean 
H B C H ( B C 
224 0.9 0.9 0.7 0.9 0.9 0.9 0.7 0.8 0.8 
701 0.7 0.9 0.9 0.9 1.0 0.9 1.4 1.1 1.0 
456 0.9 0.7 0.9 0.8 1.1 0.8 1.5 1.1 1.0 
R4 0.6 0.6 0.6 0.6 0.6 0.7 0.9 0.7 0.7 
743 0.6 1.0 1.1 0.9 0,7 1.2 1.0 1.0 0.9 
187-2 0.8 1.1 0.9 1.0 1.6 1.2 1.2 1.3 1.1 
397 1.0 1.0 0.8 0.9 1.2 1.1 1.2 1.2 1.0 
Tr 0.9 0»8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
Mean 0.8 0.9 0.8 0.8 1.0 1.0 1.1 1.0 0.9 
3/ TrestsMnt: M-Nonaal plants, B»Barren plants, CKilipped plants 
Analysis of yartanee 
Source of •ariation D/F 
1 Mean 
1 ^auares F value 1^ point 
Xdnea 7 40.97 7.88»M^ 2.82 
Eeplieations 2 6.14 1.18 4.82 
Treatfflfflats 2 4.85 0.93 4.82 
Sat^lin^ 1 U02.34 19.68»» 6.90 
Interaction 
I x f  14 12.48 2.40^»* 2.26 
I x  S  7 9.89 1.90 2.82 
f  x S  2 10.72 2.06 4.82 
SxperifflKital error 108 5.20 
Total 143 
•s^Hi^y significant difference 
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falile 17. of l«af elipptxng and prev«itioB of polllaa.tioii oa 
am^er of intermdes rotted liy fungus in stalk cortex of ei^t single 
Classes iaoeolated with Piplodla z<»et Ames, Iowa» 1937. 
C^es 
kw%er of iatemodes rotted ia eortez 
first sanplias SeiK>ad ssesplia s 
Neaa freataent 1/ MMA freaisskt 1/ r Mean 
H i (3 ' i  " 1"' a' 
firotm A 
mm 
198 X l«a 0.96 0.43 1.17 0,86 1.27 0.59 1.10 0.99 0.92 
fr X X«iB. 1.11 0.77 0.64 0.84 1.38 0.99 1.07 1,14 0.99 
364 X 3:«a 1.43 0.57 1.73 1.25 1.14 0.96 0.90 1.00 1.12 
198 X 38-11 0.63 0.68 0.48 0.60 1,08 0.97 0.92 0.99 0.80 
Mean 1.03 0.62 1.01 0.89 1,22 0.^  1.00 1.03 0.96 
Qrtmp B 
197 X 198 0.71 0.56 0.74 0.67 "0.83 0.57 0.84 0.76 0.71 
198 X 351 0.75 0.76 0.86 0.79 1.02 1.00 0.91 0.98 0.88 
197 X 364 0.73 0.74 0.97 0.81 1,11 0.76 1.25 1.04 0.^  
351 X 364 0.91 0.90 0.86 0.89 1.40 1.33 1.08 1,27 1.08 
Msaa 0.78 0.74 0.86 0.79 1.09 0.92 1.02 1.01 0.90 
Mean A & 1 0.91 0.73 0.93 0.84 1.16 0.90 1.01 1.02 0.93 
y freafeoMitt K s Hozffial plants. B 8 3&rTen plaats. G s Clipped plants 
Souroe of 
^mriatiea 
Analyses of TarisBde 
(Jroup k 
W. 8q,gares "ndtui pelat B/y 
Crosses 2 
l^lic^tioas 3 
freatsmts 2 
Saufipllags 1 
Xateraotioas 
0 X f 6 
C X S 3 
f X S 2 
Ikep eriseatal l!rror7S 
ffotal 95 
45.09 
37.57 
119.64 
51.62 
33.93 
47.65 
15.78 
10.08 
4.47*« 
3.73^ 
11.87*« 
5.12* 
3.37** 
4.73»* 
1.57 
4.08 
4.08 
4.92 
7.01 
3.07 
4.08 
4.92 
3 
5 
2 
1 
6 
3 
2 
121 
143 
Tiewa 
sqttares 
41.11 
8.92 
9.38 
83.87 
8.39 
7.12 
4.06 
4.49 
Tal^ 
1$ 
point 
9.16#» 
1.99 
2.09 
ldi58** 
1.87 
1.59 
0.90 
3.94 
3.17 
4.78 
6.84 
2.95 
3.94 
4.78 
•Sigjalficamt differ«ao« ••Hi^aly significant difference 
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Table 18. Effect of le&f cllpplnf and prevention of pollination on 
horlsontal spread of the fungos In stalk cortex of eight inland lines 
inoculated vrith Dlplodla geae. Ames, Iowa, 1937* 
Horlsontal si»>ead of fongas in cortex (C^a«to)2/ 
Inbred line First saaplinj? Second aamUlns 
Treat^aent 1/ Mean treatment 1/ Msan Mean 
H B C N B C  
224 1.7 1.4 1,1 1.4 1.6 2.5 1.3 1,8 1.6 
701 1.1 1.4 1.3 1.3 2.3 2.4 3.4 2.7 2.0 
456 2.4 1.2 1.9 1.8 3.0 2.2 4.4 3.2 2.5 
H4 1.7 1.2 1.2 1.4 1.2 2.0 2.6 1.9 1.7 
743 1.6 1.5 2.8 2.0 2.0 3.0 2.2 2.4 2.2 
187-2 1.5 2.2 2.3 2.0 4.2 4.3 5-0 4.5 3.3 
397 2.1 1.5 1.5 1.7 2.8 2.3 2.2 2.4 2.1 
Tr 1.7 1.1 1.6 1.5 1.6 1.7 1.7 1.7 1.6 
Mean 1.7 1.4 1.7 1.6 2.3 2.6 2.8 2.6 2.1 
1/ Treataenti M«Hormal plants. B^Barren plants, C^Clipped plants 
^ Grade; l^Fimgua spread less than 2056 distance around stalk 
2^ungus spread between 20 and AO^ distance aromd stalk 
3*Ptmgas spread betimm 41 and 60^ distance around stalk 
4=Fungus spread between 61 and 80?S distance around stalk 
^ Ftmgus spread between SI and lOC^ distance around stalk 
AnaJbrsis of Variance 
Source of varf.ati<Mi D/F Mean squares F value 
15^ 
TJoint 
Lines 7 574.36 13.18«« 2.82 
Replications 2 63.34 1.45 4.82 
Treat^nts 2 108.46 2.49 4.82 
Safflplinge 1 3,173.44 72.80«« 6.90 
Interactions 
L X T 14 91.20 •2.09* 2.26 
I. X S 7 257.87 5.92*» 2.82 
T X S 2 101.26 2.32 4.82 
Experimental error 108 43.59 
Total 143 
^^Significant difference ^*^»Highly significant difference 
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?abl« 19* Effect of leaf clipping and preventi(m of pollination <m 
horizontal spread of the fiuigas in stalk cort&x of ei|^t sin^e orooees 
inoculated idth Diplodia zeae. Aoes^ Iowa, 1937> 
Horigoatal cortex 
Cross First ssapliQjt Sec<md saaplin« 
Mean I^ataient 1/ }leaa 
1
 
I 
1 1 Mean 
H B 1 C n 6 P 
aroup A 
2.6 198 X Lan 2*3 1.1 3.3 2.2 3.4 1.4 2.5 2.4 
Tr X Lan 2.4 1.8 1.9 2.0 2.9 2.1 3.0 2.7 2.4 
364 X Lan 3.7 1.6 3.8 3*0 2.7 2.5 2.9 2.7 2.9 
198 X 3S-11 1.4 1.7 1.5 1.5 2.5 2.6 2.8 2.6 2.1 
Mean 2*5 1.5 2.6 2.2 2.9 2.2 2*8 2.6 2.4 
Group B 
197 X 198 2.0 1.1 2*7 2.0 2.8 1.4 2*7 2.3 2.1 
198 X 351 2.1 1.5 3.4 2.3 3.3 3.0 2.7 3.0 2.7 
197 X 364 3*0 1.5 3*4 2.6 3*1 1.7 2.5 2.4 2.5 
351 X 364 2.8 1*5 3.1 2.5 3.8 1.9 2.6 2.8 2.6 
Metn 2.5 1.4 3.1 2.3 3.2 2*0 2.6 2.6 2.5 
Sean A & B 2.5 1.4 2.8 2.2 3.0 2.1 2.7 2.6 2.4 
^ Treatfla»nt: K"Mormal plants, BjBarren plants, C"Clipped plants 
2/ Orade: l^Fungus spread less than 2(^ distance around st^Lk 
2«'Piingas spread between 20 and 40^ of distance around stalk 
y^TmgoM spread between 41 and 6C^ of distance around stalk 
4»Fungas spread betmen 61 and 80^ of distuice around stalk 
spread between 81 and IC^ of distance around stalk 
Inalyses of Variance 
Source of 
variaticm 
Mean 
squares 
Group k 
P 
value 
IT" 
point Id/F Mean squares 
Group B 
F 
value mint 
Crosses 3 269*0 
Beplicatioiw 3 588.1 
Treatawnts 2 745.1 
Samplings 1 425*0 
Interactions 
C X T 6 154*3 
C X S 3 234.2 
T X S 2 45*3 
ExperiffljKital 
error 75 50*3 
Total 95 
•^Significant difference 
5*35«* 
11.69^  
14.81«« 
8.45** 
3*07«« 
4.66** 
0*90 
4.08 
4.08 
4.92 
7.01 
3.07 
4.08 
4.92 
3 111,7 3.22» 3.94 
5 54*4 1*57 3*17 
2 1,070.1 JOSH** 4*78 
1 134*2 387 6.84 
6 43*3 1*25 2.95 
3 53*8 1*55 3*94 
2 285.8 8.24*« 4.78 
121 34.7 
144 
*»Highly significant difference 
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nlficant. 
In OT&m to obtalB aa iadioatioa of the effect of treafeaeat on 
pr^mture dying of the plant, ootea ««re taken on the stalks aM 
lea-res, A grade of 1 IMioates gro«i plants or leaves, S medim, 
and 2 dead plants or laaros* As shown in tables 30 and Sl» and in 
figure 5, barren stalks teMad to resfflln gr«  ^th© longest, while the 
clippM plants died pr^aaturely. These differences are highly signif­
icant. fhe effect of treatment on pressature killing of the leaves is 
siMMm la tables 20 and 22, fhe leaves of the clipped, single cross 
plants died before the leaves of the normal or barrcaa plants# 
^e effects of iMif slipping and prevention of pollination on 
pCTC«atage of ®aiitted Inbred and single cross plants inooulated with 
Diplodia are girm. in tables 23 and 24. i^ aat infection ms satKrially 
imrms&S. by the barren treatment. The B»an pareeat srawtted plants of 
all ei^ t erosses -tos 10.3 for the noraal, 10.6 for the clipped and 
©5.2 for the barren plants. Those diffea-enoea are highly significant 
statistieally. 
Qllppiag the leaves lowered the yield of com. fhe ear weight of 
the aonaal plants was 141 grass for the li^ jred lines and 337 gram for 
the single erosses. Clipping the leaves resulted in an ear wei^ t of 
log graxas for the inbreds and ^6 grams for the sin^e erosses. In 
oth  ^words, clipping the leaves resxtlted in decreasing the yield 28 
percaat for the inbred lines and 21 pereent for the sinK^e erosses* 
As Shown in tables SS and 25 these differenoes are hi^ ily signifioant. 
ffiie effect of leaf clipping on aiaonnt of ear rot of inbred lines 
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Table 20. Effect of leaf clipping and prevention of pollination on 
pr«mtui*e killing by fungus of stalks and leaves of ei^t inl»>ed lines 
inoculated with Piplodia geae. Ataes, Icnra, 1937* 
Inferred 
line 
Color \ [Q ra^l27 
StiOk Leaf 
Treatsient liMtn 1 Treatment 1/ ! Mean 
H B C M B C 
224 
701 
456 
R4 
743 
187-2 
397 
Tr 
Mean 
2.4 
1.7 
1.5 
3.0 
2.7 
1.1 
2.4 
1.3 
2.0 
2.0 
2.0 
1.8 
2.0 
1.7 
1.1 
2.1 
2.0 
1.8 
2.9 
1.8 
1.6 
3.0 
2.7 
1.2 
2.9 
2.1 
2.4 
1.8 
1.6 
2.7 
2.3 
1.1 
2.5 
1.8 
2.5 
1.7 
1.6 
3.0 
2.7 
1.8 
2.3 
1.3 
2.3 2.0 2.1 
2.4 
2.0 
1.9 
3.0 
2.1 
2.5 
3.0 
2.3 
2.4 
2.8 
1.6 
1.6 
3.0 
2.7 
1.7 
2.9 
1.9 
2.3 
2/ TreatmentJ H^Koimal plants, B"Barren plants, C«Clipped plants 
^ Grades l«Kireen stalks or leaves 
2'^dium stalks or leaves 
3»»Dead stalks or leaves 
2.6 
1.8 
1.7 
3.0 
2.5 
2.0 
2.7 
1.8 
2.3 
Analyses of Variance 
Source of variation 
Color of stall tc Color of leaf 
d/f Mean 
SQuares 
f 
value 
i$ point d/f Mean if 
squares 1value point 
Lines 7 248.53 31.22»H^ 3.05 7 214.32 30.19*« 3.05 
Replications 2 0.52 0.07 5.10 2 0.60 0.08 5.10 
Trsatmsnts 2 127.10 15.97*^ 5.10 2 48.39 6.82*« 5.10 
Interaotiims 
28.36 L X T 14 38.14 4.79it« 2.50 14 3.99** 2.50 
S3q>erl]^ntal error 46 7.96 7.10 
Total 71 n 
^•Hi^ily significant difference 
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Tabljo 21. Effeet of leaf clipping and prevention of pollination on 
preiaature killing by ftmgus of stoics of ei^^t single crosses inoculated 
Diplodia 8cae. Ames, loim, 1937* 
Cross 
Stalk color (flrade)2/ 
Ifean Treat»mnt 1/ 
H 1 B C 
Grotro A 
196 X Laa 1.7 1.0 2.8 1.8 
Tr X Lan 1.2 1.0 1.3 1.2 
364 X Lan 2.2 1.3 2.6 2.1 
198 X 38-11 1.0 1.0 1.0 1.0 
Mean 1.5 1.1 1.9 1.5 
Grouo B 
1.6 197 X 198 1.1 1.0 2.5 
198 X 351 1.3 1.0 2.6 1.6 
197 X 364 1.3 1.0 2.3 1.5 
351 X 364 2.0 1.1 2.3 1.8 
Mean 1.4 1.0 2.4 1.6 
Me^ A and B 1.4 1.0 2.1 1.5 
Treataents H'^onaal plants, B"Barren plants, C»Ca.ipped plants 
2/ GradeI l*Green stalks, 2"MediiMa stalks, 3*Dead stalks 
Analyses of Varlaaee 
arouc A Grouo B 
Source of Mean F 1$ Mean F 1^ 
variation D/P squares value Doint O/T sauares value point 
Crosses 3 
Replications 3 
tr t^amts 2 
Interactions 
C X T 6 
Sxpsriaental err<a'30 
Total 47 
304.3 54.34*« 4.46 3 
13.2 2.36 4.46 5 
285.2 50.93»* 5.34 2 
76.1 13.59»* 3.42 6 
5.6 55 
71 
13.1 2.91« 4.16 
9.6 2.13 3.37 
599.5 133.22»* 5.01 
20.8 4.62«» 3.15 
4.5 
•Significant difference ««Highly significant difference 
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Figure 5. A typical example of premture dying of clipped plants 
inoculated with Diplodia zeae. 
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fable 22. Sffeot of leaf clipping saad preventioa of polliaatioa oa 
priraatax  ^killiag by ftiagus of leaves of sig t^ siagle crosses inoeolated 
irtth Siplodia gea.e» Aaes, loVa« 1937. 
Ctoss 
I 
yreateai«ftt 1/ 
X 
Meaa 
198 X Lm 
f r X 
364 X Ztas 
198 X 38-11 
1.8 
1.1 
3.3 
1.0 
&rot:y A 
1.0 
1.3 
2.0 
1.0 
2.9 
1,4 
2.6 
1.2 
1.9 
1.3 
2.3 
1.1 
Mesa l.S 1.3 2.0 1.6 
197 X 19S 
198 * 351 
197 X 364 
3S1 X 364 
1.2 
1.3 
1.4 
2.0 
Qxo'm B 
1.8 
1.1 
2.9 
3.0 
2.5 
2.6 
2.5 
2.2 
1.9 
1.7 
2.3 
2.4 
Meiffi 
Meaa A B 
1.5 
1.5 
2.2 
1.7 
2.5 
2.2 
2.1 
1.8 
freeJteeatt S » Hozaal plaats, B « Barrwe plaats, 0 » Clipped Plants 
 ^QraMi 1 • dreen leaves, 2 • Meait» leaves, 3 • Bi^ d leaves 
Source of 
mriatioB 
Analanges of ?ariaaee 
tiff 
lit 
sgtages 
T 
value poiat SlL 
Keaa 
5SEE5SS. 
"1p-~ 
vaAtte 
^ 
poiat 
Grossee 3 383.4 73.73*« 4.46 3 96.9 17. 62»'» 4.16 
^plicatioae 3 22.6 4.35* 4.46 5 7.1 1. 29 3.37 
fre&taeats 2 181.0 34.81** 5.34 2 312.2 56. 76»» 5.01 
Zates«etiea 
0 x 1  6 68.6 13.19*» 3.42 6 92.2 16. 7S** 3.1S 
S^erisieatal errosSS 5.2 55 5.5 
fotal 47 71 
•"Sigaifi^ tftt difference ••Highly si^ ificant dlffereace 
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Tftbl® 23. (continued) 
Source of Variation 
Smtted plants Ear fwi^ t Bar rot 
D/F Mean 
SQuares 
P value 1% 
point 
D/P % 9^an 
squares 
F value 3  ^
point 
D/F Mean 
squares 
F value 3  ^
point 
Lines 
Replioatioiui 
Treatments 
Interactions 
L X T 
Sxperimental 
Total 
error 
7 
2 
2 
U 
46 
71 
15.62 
0.16 
3.16 
1.60 
1.08 
14.46»* 
0.15 
2.93 
3.05 
5.10 
5.10 
1.48 2.50 
7 
2 
1 
7 
30 
47 
388562 8.59«* 
235075 5.20» 
1813519 40.09<«^ 
76590 
45235 
1.69 
3.30 7 
5.39 2 
7.56 1 
3.30 7 
30 
47 
49.21 
49.02 
4.69 
0.97 
4.53 
10.86** 
10.82«* 
1.04 
3.30 
5.39 
7.56 
0.21 3.30 
•Significant difference «*Hi^ ly significant difference 
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fable 24. £ff«ot of l«af olippiag and prevention of polllaatloB on 
per i^tage of ssatted plants of eight idngle erosses Inoculated with 
Siplodla Aaes, Iova» 1937. 
Gzties 
Per cent asiutted plast* 
Mean 
f* 1 
1
 s e 
198 X Im 
Ctrovm k 
0.0 82,5 0.0 27.S 
f r z Las 12.5 3S.0 10.0 19.2 
364 X £«» 10.0 70.0 2*6 27.5 
198 X m 20.0 87.5 22.5 43.3 
Meaa 10.6 68.8 8.8 29.4 
19? * 198 
0rot» B 
4.8 47.6 0.0 17.6 
19S X 3S1 0,0 50.0 0.0 16.7 
197 * 364 21.4 35.7 2.4 19.8 
SSI X 3S4 14.3 33.3 26,2 24.6 
Hean 10.1 41.7 12.5 21.4 
Uem A m& B 10.3 55.2 10.6 25.4 
freatsnatt H • Hbsnal plants. B « Barr«a pl^ ts* C » Clipped planti 
Analyeeg of Yariiatoe 
SoQ^ee of 
variation 
Qrov^ A 0^^  B 
B/F 
Mean y 
•alue point S/T T&lue point 
Oz s^set 3 12.2 e.TS** 4.46 3 2.3 1.64 4.16 
Bo l^ieations 3 4,9 2.72 4,46 5 3.4 2.43» 3.37 
fre&^ents 2 186.2 103.44** 5,34 2 36.3 2S.93»» 5.01 
Xnteraetions 
0 X f 6 8.5 4.72** 3.42 6 4.3 3.07» 3.15 
Sbcpexiffimtal error 33 1.8 55 1.4 
fotal 47 71 
•Si^ lfii^ t differenee ••Hi^ ily »lgnlfl<»at differenee 
m 
25. ffiffect of leaf clipping on ear weight of ei^ t eliigle ejros-
««9 Inoculated vriLth Mplodia geae. Ames, Ims^  1937. 
.._IJ,1L1L • -
mxm' -w w "lu 
Cv0m Treataent 1/ 
1 B c 
108 X 1*8% 
Oxtmc A 
41S.7S * 395*50 354.63 
tr * Iisa 309.25 * 316.50 312.88 
3c i«a 3^ .50 294.^  311.88 
198 X 28-U m.60 
• 
343.50 370.00 
M«a& 362.25 312.44 337.2® 
13? 3E Its 9^.86 
tis S M9& .'M. 
6^.43 3^ .14 
138 s 351 510.69 332.93 421.81 
If? * 364 401.45 255.24 3^ .35 
S51 X 364 364.64 
-
323.81 344.22 
Mean 411.66 • 29f.60 355.63 
l^ aa A aM B 6^.06 <• 306.02 346.49 
Jj/ Tre«tajea|| Somal pla«t8» B« Baurren plants, G# Clipped plaaata 
Aaalyeeg of 7arlaac« 
3rotti> A dwm© B 
Soare©  ^
nff 
Seaa ? 
s/y 
Meaa f 
iraHatl^ a SQuares mime voin% sotmres TOX«ei T}Olat 
$x«esse8 3 6^53 6.99»* 4.87 3 1177917 i8.36*» 4.42 
B#pllcafel©n8 3 309986 3.11*» 4.87 5 37792 .99 3.61 
fTftatoestB 1 1985028 19.91»* 8.02 1 7^ 3714 im0i*» 7.44 
Iat«mctioas 
t s f 3 544137 5.46^ » 4.87 3 557436 8.69»*4.42 
S3gserisi©»tRl error 21 99684 35 64174 
fotai SI 
•Slgttlflclsat differenfi® ••Highly al^ ii^ esnt difference 
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aad orosses Im^eulated with Diplodia is shown in tables 23 
aad 26 respectively. Although the lin«e and eirosses differed sig-
aifieautly In resistaiuse to ear rot» so oonsistoat differfioioes due 
to treataimt i^ re i^ ted* la geucoml, single oross ears had l^ is 
rotting of kex^els than did ears from the inbrcsd lines. 
Sjgjeriaeat D in 1937 was arranged in a factorial design. Fac­
torial ^piKPiaents include ail cosfeinations of sereral different sets 
of tr i^tiaents. !Ehree factors, barren, clipped, and inoculated plants, 
were included. In a 2 x 2 x £ ea^p l^ment of this type, the following 
ei^ t tr t^mmt coiabinations w&re possibles 
Barren, Clipped, Inoculated 
Barren, Clipped, Hormsl 
Barren, MormI, Inoculated 
Barren, Sorml, Noiiaal 
Sorssal, Clipped, Inoculated 
Borml, Clipped, Borml 
SorEBl, Sonaal, Inoculated 
S03Raaalt Monsetl, tloziml 
The experiment consisted of four replications. STithin each replication, 
the eight tr t^mants were distributed at and the eight iabr  ^
lines were randosdzed within each tr t^sent. Leaves ware clipped 
^gust 10 and Diplodia inoculations mde on <toigust 16. Data were 
taken on Septesiber 20. 
®able 27 shows the differential disease development in the stalk 
pith of the lines. The lines ranged in resistance to Diplodia from 0.7 
to g»S intemodes. ScaEples of varioxis degrees of resistance are shown 
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Table 26, Effect of leaf clipping on aiaount of ear rot of eight 
single crosses inoculated with Mplodia geae. Ames, Iowa, 1937. 
CTOSS 
1
 w 
1
 
1
 Mean Treati^nt 1/ 
M 1 B 1 G 
teiB A 
198 X Lan 1.3 - 1.3 1.3 
fr X Lan 1.9 - 1.9 1.9 
364 X Lan 1.5 - 1.4 1.4 
198 X 38-11 2.1 - 1.7 1.9 
Mean 1.7 - 1.6 1.6 
a foap B 
197 X 198 1.6 - 1.7 1.6 
198 X 351 1.6 - 1.8 1.7 
197 X 364 1.5 - 1.4 1.4 
351 X 364 1.5 - 1.5 1.5 
Mean 1.5 - 1.6 1.5 
Mean A and B 1.6 1.6 1.6 
1/ Treatewnt: H " Hovsal plants, B " Barren plants, C » Clipped 
plants 
^ (^det 1 « 1 to IK)f rotted kernels 
2 •a to rotted kernels 
3 "ill to 60% rotted kernels 
Analyses of yarlance 
SouMe of 
variation 
G^ttp A Groin 3 B 
V/f 
Mean 
squares 
F 
value point 
Mean 
satxares 
P 
valoe point 
Crosses 3 72.21 9.46»» 4.87 3 12.85 3.11* 4.42 
Heplieations 3 70.21 9.20»« 4.87 5 3.42 .83 3.61 
Treatments 1 6.13 0.80 8.02 1 1.69 .a 7.44 
Interactions 
C X T 3 6.37 0.83 4.87 3 2.41 .58 4.42 
laqjeriiMntal 
7.63 error 21 35 4.13 
Total 31 47 
*Sij^ii£icant difference *»Highly significant difference 
58 
faille 27. f^aet of Tarious treatoents on smb«r of Interaodsfl 
 ^Slplodla zeae ia stalk pith of eight inbred liaes of eomif 
Amest Xom>, 1937. 
labred freatBoat 
liae Mozssl Xaoe. Clipped Clipped 
Xaoe. 
Sarrm 
Zaoc. 
Bairrea 
Clipped 
larrMi 
Clipped 
Zaoc. 
Meaa 
401 0.0 1.7 0.0 1.7 0.2 1.7 0.1 1. 6 0.8 
Hy 0.1 1.5 0»0 1.1 0.2 1.9 0.3 1.6 0.8 
m9 0.1 1.1 0.1 1.3 0.0 1.5 0.0 1. 5 0.7 
ms 0.2 1.1 0.0 1.1 1.4 2.2 0.5 2.0 1.1 
197 o.s 2.6 0.2 1.5 1.2 1.7 0.7 2. 8 1.4 
Im 0.7 2.1 0.3 0.9 1.5 2.0 1.0 2.3 1.4 
198 0.7 2.1 0.5 1.5 2.4 3.4 2.9 3. 7 2.2 
169 0.8 2.7 1.2 1.5 l.S 1.4 1.3 2.5 1.6 
Meaa 0.4 1.9 0.4 1.3 1.1 2.0 0.9 2. 2 1.3 
iAalyei 8 of Tariaaee 
Soijuroe of Tariatioa S/f Meaa ' ¥  '  1^  
BQuares ralm point 
Iiiaes 7 7.59 12.44** 2.73 
B l^icatidae 3 3.51 5,75** 3. 88 
freatsB t^e 7 17.37 m.48** 2.73 
Xateraotloa 
L xf 49 0.82 1.33 I. 62 
wror 189 .61 
fetal 2S5 
^Sigaifieaat diff®reac« ••Highly eignlficaat differeaee 
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In tigarm /liaoeulatloa mterlally isoreased stalk rotting* The 
barrea plasts tended to be most susceptible to Biplodla, the norml 
pleats were intermediate, and the clipped plants were aost resist­
ant* f^f^ enoes betveeEn lines and between treatsi^ ts were highly 
significant statistically. 
El® fii^ ead of the Mplodia fungus in the stalk cortex is ^<s«n 
in tables S3 and B9« Differences in resistance between lines were 
highly si^ ifioant. !Ereateent did not appear to affect Tertical spr«ad 
of the fungus in the stalk cort®x» Eie dipped plants, however, had 
aore horizontal ^^reed of the rotting around the stalk than did the 
barren plants. Thes^  results indicate that pith rotting is increased 
in harrm plants and that cortex rotting is increased in clipped plants* 
Only two pearoeaat of the plants of line Hy were infected with aaut 
while 63 percent of line 159 plants had sasait galls. As shown in table 
these differettces were hi^ y significant* 
Highly significant differences occurred in stalk and leaf color 
betweim lin*  ^ and betweim treatments. Tables 31 and 3S that 
) 
clipping the leaTea hastened laatarity of the stalks, birt delayed 
mturity of the leaYes* 
Uata in ta^e 33 give an indication of the effect of Biplodia in­
oculation and leaf clipping upon ear weight. !Hie plants given the 
dipped treatment consistently yidded less than did the iiu^culated 
plants. Inoculate plants yidded 13 percent less grain than did nor-
ml plants, but the clipped plents yielded 36 percent less grain. Dif­
ferences between lines and between treatamts were highly significant* 
Figure 6, Examples of various degrees of resistance to Diplodia zeae. 
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TaMe SB, Effect of various treataents on iaial>«r of Intenwdes 
I tr i 
AmSf Xoim, 
«stt©d fey 3M.pli<NI|a gea# In atalfc cortex of eight inbrM lines of cora, 
IQ W 
I&aatjer of nodes rottW in cortex 
freataent 
labred ilae taoe* Clipped 
XlU>G* l^rreii Inoc. &in^  Clipped 
Ino0. 
Mean 
401 1.1 1.0 1.1 0.9 1.0 
1.0 I.l 1.2 1.0 1.1 
289 1.0 1.0 1.2 1.3 1.1 
m 0.8 0.8 0.9 1.0 0.9 
m 0,9 0.9 0.8 0.8 0.9 
l0Si 1.0 0.9 1.0 1.0 1.0 
im o.e 1.0 0.8 0.8 0.9 
im 0.8 1.0 0.8 0.8 0,9 
Mem 0.9 1.0 1.0 O.t 1.0 
Aaj^ ygla of Tarlaaee 
ii^ uree of Wrlatioa s/y Meaa 
S<3fiiare8 
F Witte 1  ^poiat 
Mnes 7 0.18 3.60« 2.82 
Be l^ieations 3 0.03 ,60 3.98 
?r©a.tji®3its 3 0.02 .40 3.98 
lateraotioaii 
I 3t f 21 0.04 .80 2.06 
Ssperimeatal error 93 O.OS 
fotsl 127 
signlfieaat dlfferenee 
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fa l^e 29. Sffect of various treatments on horiaontal tpresA of 
l^ iplodia geae in stalk cortex of ei^ t inbred lines of cocn, Ases, io%ra» 
bsti 
Hogjgontal spread of fxaagUB in Wrteje (Sr^e 
Inbred line Xnoe. Clipped Barren Sarr^Mi; Mean 
Inoc. Inoc. Clipped 
Inoc. 
401 3.2 3.8 2.8 2.6 3.1 
% 2.7 3.1 2.6 1.7 2.5 
2.4 4.3 4.6 4.4 3.9 
200 1.8 2.3 2.2 1.8 2.0 
197 1.8 2.4 2.0 1.5 1.9 
2.9 3.0 2.6 2.2 2.7 
198 2.3 2.6 1.7 l.S 2.0 
159 1.4 1.9 1.4 1,5 1.6 
Meaa 2.3 2.9 2.5 2.1 2.4 
dradei Is^ tmgaa spread Xese than 2QffL distance aro^Botd staX  ^
tpreaA 1»etveea SO md. 40  ^distance axoiind stsdk 
3«fin)^ 8 spread betveiHt 41 and BC  ^ distance aitjund stalk 
48F»QgiMi spread between 61 and d(^  distance around stalk 
Sx^Ttmgns spread betve  ^81 ^d IC  ^distance an^^md stalk 
Analysis of Variance 
Source 0  ^ variation 1 1 squares 
f value point 
Xtines 7 9.31 22.17*» 2.82 
&{)lieatlons 3 1.01 2.40 3.98 
frestawst# 3 3.54 8.43«» 3.98 
Xnteraetioa 
L X f 21 0.8S 2.02* 2.06 
Ixperismtal •r:n>r 93 0.42 
total 127 
*Si^ ificant difference ••Hi^ ily significant difference 
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g0 Iffsot of T&apio\i8 treatn^ats on. am% lBf««tioa of sigl^  
i^ KE«d li&«8 0f ftora^  .^ 8, loom, 1937. 
!l^ W^ t^ jsBatttted piakts 
t!reat!»»3£t ilee& 
Za1»i«a 
lina 
Bozoal laoe* Clipped Clipped 1 Bamm 
laoe, 1 
Barren 
Ime, 
Barraa 
Clipped 
Barr  ^
Clipped 
laoe. 
401 Q 10 0 10 0 22 10 9 9 
m Q 0 0 0 0 5 0 9 Z 
269 4 27 5S 9 22 38 45 8 26 
SOS 5 S 14 0 6 0 18 25 9 
19? S9 30 3S 48 27 52 24 32 m 
£>8ya 0 45 6 0 67 21 96 54 31 
198 IS 19 14 0 30 90 38 38 m 
159 86 60 60 m 75 69 53 42 63 
Mean 18 m 83 16 £8 32 30 27 25 
Asaly«i« of Tartaaoe 
of Tarifttioa B/y 1 Ifeaa 7 val\ie 1% poist 1 emares 
Llae# f 0«SQ^9 14,08»» 2.89 
Kbs 7 0,0262 1*1  ^ 2«89 
«pror 49 0.0216 
TQt9l 63 
BigBlfleaixt Mffsrease 
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31. ^ feet of Tarlou» treatamts on prffiaatture killing 
Piplodta geae of stalk# of eight inbred lines of com, Aaee, Xovs» 
ImT. 
'jSa'ier' of^ stadk cisradej'l/" 
Xahred ^r«a,Weai » 
l^ raal ll»}C. Clipped Clipped Barrea %rrea Barrea B&rr«i Meaa 
Ziwc. Xnoo. Clipped 01i|^ ed 
Xiu>c. 
mi 1.0 1.0 1.7 1.2 1.0 1.2 1.2 1.0 1.2 
% 1,0 1.5 1.2 1.2 1.5 1.2 1.5 1.0 1.3 
289 2.7 3.0 3.0 2.0 2.0 2.0 2.0 2.0 2.5 
205 1.0 1.0 1.2 1.0 1.0 1.0 1.2 1.0 1.1 
19? 1.0 1.0 1.2 1.2 1.0 1.2 1.2 1.0 1.1 
Ua 3.0 2.7 3.0 3.0 2.0 1.7 2.5 1.5 2.4 
198 1,0 1.2 2.0 2.0 1.2 1.2 1.0 1.5 1.4 
159 1.2 1.0 1.0 1.0 1.2 1.2 1.2 1.5 1.2 
Kesdi 1.5 1.6 l.S 1.6 1.4 l.S 1.5 1.3 1.5 
y Sradej 1 * &r««a stalks 
2 « Medivm stalks 
3 B Dead stalks 
Malysis of Tariaace 
Source of Tariati^ a S/f Keaa 
squares 
F value 1  ^point 
Lines 
Beplieatioas 
freataeate 
lateractioa 
li X f 
liiperiaeatal Srror 
Sotal 
7 
3 
7 
49 
189 
2S5 
10.96 
0.93 
0.97 
0.41 
0.18 
60.89** 
5.06*» 
5.39** 
2.28** 
2.73 
3.88 
2.73 
1.62 
•Si^ ifie t^ difference ••Highly significant difference 
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32. Itffeet of •arlous treataeats oa pr^ ature kllliag 
Plplodla Z9a« of leaT®i of eight iabred lines of com, Aaea. Zoira, 
Xal>red 
'boilor "oF 
Itae !Rox«al Xaoe. bilpped flipped Wrrea Barren Barree 
laoc. Zaoo. Clipped Clipped 
laoe. 
Meaa 
401 1.5 2.2 2.0 1.7 2.7 2.5 2.0 2.7 2.2 
Hy 1.0 1.5 1.2 1.0 2.7 3.0 2,5 3.0 2.0 
289 2,7 3.0 3.0 3.0 3,0 3.0 3.0 3.0 3.0 
20S 1.0 1.2 1.2 1.0 2.5 2.7 1.7 2.2 1.7 
197 1,5 2.2 1.2 1.5 2.5 2.7 2.5 2.2 2,1 
hm 3.0 3.0 .3.0 3.0 3.0 3,0 3,0 3,0 3.0 
198 2.0 2.0 2.7 2.5 2.2 2.5 2,0 2,0 2.1 
159 1.2 2.0 1.2 1.2 2.2 2.7 2.0 2.2 1.9 
Mean 1.7 2.2 2.0 1.9 2.6 2.8 2.3 2.6 2.3 
^ &radc: la^rean leaves 
SoHedim leaves 
SNBead leaves 
ioialyeis of Tariaaee 
iooree drf varlatioa 'Tff — keen 
satiares 
y valae Ifb point 
Liaee 7 7.33 26.18»» 2.73 
l^ lioatioas 3 0.97 3.46*' 3.88 
freatott&le 7 4.60 16.43»» 2.73 
Zat emotion 
1. S t 49 0.62 2.21** 1-62 
feperlaraatal error 189 0.28 
fotal 255 
**fiig|il7 si^ lficaat differmoe * Significant differeaee 
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gsJSffect of various treatmsixts on ear wei^ t of migtt 
i&lireft lifies of eoira, Mes, lowa» 19S7. 
la^eA iim 
imp, fwte&t (ggjaMt) 
BOCTMI —p— i ]bkoo» 1 €llpp«fl |01i|^ & X&o% [bmhi. 
401 88 69 f m 58 
m 1  ^ 1S6 107 188 19S 
em S2f 165 141 160 178 
8e& 169 m 144 186 187 
Iff U9 114 82 114 xm 
X«8 186 im 118 189 
198 846 1S$ 168 m 
189 86 87 76 68 m 
mm 160 139 103 U4 3^  
Aaa3>yl» of Tmi^ muim 
Soar** of vv i^attoa T I WW I I "; Tttlae ]^ ia% 
Si^EMKr^Matal «eror 
fotal 
T 
3 
SX 
31 
8,1^ .78 
S93«64 
3*^  
4.®r 
0igaifioast diffeirrae* 
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fable S4 shows tlie effect of the various treatments oa mr rot* 
jlltJajt^  they were Mgfely significant, differences between tr€»tiseats 
ara difficult to interpret. 
Th0 QlploSla studies in 153S were Biade at Manhattan, Kansas and 
included six inbred linea and nine single crosses involving the six 
lines, fhe mtsrial, replicated three tisses, was £Wbj«st©d to the 
normL, barren, and clipped treatiaent previously described. Stalk 
inoctilations witii a water su^ension of Diplodia spores were mde on 
August 5 (tRO days after clipping the leaves}. Stalks were split and 
readiogs isade 3ept®^  ^S4 and £6* R^atlve resistance of the ;^ te-> 
rial Tsas n^asured by the mmber of internodes rotted by the fungus in 
stalk pith and cortex and the horizontal spread of the rotting around 
the stalks* 
The effect of the three treatments on pith stalk rotting of in­
bred lines and crosses iaoculated with Diplodia in 195S is si»mn in 
table 35. The acalysis of variance in the inbred lines shows that thwce 
were statistically hi^ y significant differences between lines, treat-
jBsnts, and replications. The differences between crosses were also high­
ly significant. In practically all cases, the bajren treatiaent resulted 
in increasing the Diplodia rotting in the stalk pith. Clipping the 
plants, which lowered the ajaount of carbohydrates in the stalk, result­
ed in decreased spread# In the inbred lines the fungus spread 6.1 in-
teraodes for the barren plants and 4.4 internodes for the noiml and 
clipped plants, ^e barren sin^e cross plants ware also the laost 
sxisceptible to pith rotting. In genwal, the crosses were considerably 
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34* Sffoet of iratrLtms treataeats on eaaf rot of eight inl^ Fed 
lia«s of eoxm, Iowa# 1957. 
Isiar«S lis» 1, fnmtmBt ^VMXl 
r- Zsioo* flipped l€OLip£»  ^ laoe.j 
401 S.2 1.3 S.0 8.4 2.6 
WW £«2 1.7 l.f £.6 £•1 
2m i.9 1.8 1.5 2.1 1,8 
sm g.0 1.6 1,0 2«4 !•« 
m S«S 1.9 S.S 2,6 2«4 
tm 1*7 2.1 1,6 2a 1,« 
im !•« 2.0 2.0 2.3 2,® 
1S9 S,0 1.3 1.6 2.6 !•? 
iioaa 2 a 1.7 !•» 2.4 
l/CfewUl»t l«i|' to rottcfd ke^nodls ' 
%0  ^sotted koracls 
SmU to &Q$ i»tt«d k i^^ s 
Se«iroe ^urtatiok £/r 1 ifeaa 7 imicu» 1  ^peiat 
1 •tnaxwi 
Lis^  
i;r«at»Baits 
Si3>«pisu»ital «pror 
^ai 
7 
3 
n 
31 
•14 
.68 
.06 
S,^  
U.S3»» 
9.S1 
**te4Sbly 9ieieA.tUmA 
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36. Sffect of leaf clipping and parsTentioa of pollinatioa oa 
BEu^p of tatemodes rotted in stalk pith of Inljred lines ai^  crosses 
iaomlated with MpXodta Haahattmi* Kansas, 1938* Means of three 
ireplioatloas. 
Soal^ ir of intewaodea rotted In pith of st&lk 
Zal>red lines Single cz«ese« 
Ma* freatnent 1/ Mean Cross freataeat 1/ Seteuai 
9 3 C 5 S e 
3.1 5.5 3.7 4.1 205 X 2H 3.6 4.7 2.3 3.5 
284 2.7 3.6 2.7 3.0 205 X m 3.5 6.0 3.3 4.3 
349 6.0 8.5 5.4 6.7 224 X 349 2.6 3.8 2.4 2.9 
m 3.3 3.9 3.9 3.7 289 * 317 3.6 4.1 3.2 3.6 
317 7.5 7.6 6.7 7.3 289 X 364 4.2 4,1 3.8 4.0 
^4 3.2 7.3 3.8 4.8 317 X 364 3.9 7.3 3.4 4.9 
205 X 317 3.7 7.8 3.2 4.9 
224 X 364 2.9 4,2 2.6 3.2 
289 X 349 3.7 3.3 2.6 3.2 
Mbbs 4.4 6.1 4.4 4.9 Mean 3.5 5.0 3.0 3.8 
r^estroat Wt^ oTmal plants « Bxlarrea plants, 0»Cllpp(^  plaats 
Jiaalyges of yarlaaee 
labred lines 9in#;le cross^  
Soiree of &/F Mean f B/F IKeaa T 
'fssa^ tioa s<maree valoe point 1 SQ^res valae poiat 
Strains 5 26.15 7,8e** 3.61 8 4.J3 8.57»» 2.88 
freatmats 2 17.82 5.36«» 5.29 a a).as 50.22^ s.os 
Sf^ lioatioas 2 20.14 6.07»« 5.29 2 .50 .92 5,06 
lateraetioas 
S X f 10 2.28 .67 2.89 16 2.24 4.15** 2.39 
ibtperiasatal error 34 3.32 52 .54 
?tetal 53 80 
signiflciant aifference 
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wt>T0 resistant than tlie iabrede# 
§6 shows the effect of leaf clippii^ aad prev^tioa of 
j^lllmtioa on the spr^ of the fvmgtts in the stalk cortex. la 
gffla^al, these results suhataatiate those oa pith rottisag* Differ-
eaoes betweesa liaes, crosses, and treata^ts were highly signifiesfflt. 
^e third measure of resiistaace ms the horissoatal of the 
Biflodia organic aromd the stallc* There were highly sigaif ieaat dif-
fcoreaces la resistance of the jaaterlal# Oaly ia the crosses did tr^t-
ffisttt agpesa? to have aa effeet (table 37)• 
lot^ weare tskea cm the effeet of tr^tmeat oa other characterise 
ties# ®abl© S8 shows that the terreaj crossed plaats teaded to rejaaia 
greea the loagest, while the clipped plaats died prematurely# 
fh# effect of treatment oa «K>uat of leaf f iriag is shorn ia 
table 39* A grade of 1 iadicates ao fired leaves, fl&ile plaats isith 
1 to S5 pesceat of fired leaf siirface were givea a gj^de of 2« la the 
iabred ltaes» highly sigaificaat differeaces were observed betweea liaes 
aad betweea treatsaeats# The barrea plaats were sajoat susceptible to leaf 
firi^» 
eiippiag the leaves lowered yield of graia# The aeaia j^ield of the 
iabred liaes vm eight biashels per acre aad that of the crosses -ma 43 
bushels per acre# M sbowa ia table the differeaces betwee® atraias 
aad betveim treatseats were statistically sigaiflssat# 
Table 41 shoi^ the effeet of treatmeat oa lEasoaat of ear rot* 
thott^ treatiaeat had ao effeet, highly sigaif icaat differeaces wtKPe ob­
served betwe!®i straias# 
n 
Table 36, Effect of leaf clipping and prevention of pollination 
nta^jer of intemodes rotted in st&lk eortex of inbred lines and crosses 
inoculated nith Diplodia zeae. Ijianhattan, Kansas, 1938« Means of three 
z^plieationfl* 
Nuniber of intemodes rotted in. cortex of atallc 
XnlNred lines Single crossM 
Line Treataent 1 / Ifean Cross Treataent 1/ Ifean 
N B C N B C 
205 2.9 5-3 3.4 3.8 205 X 224 3.4 4.2 2.2 3.3 
224 2.6 3.4 2.5 2.8 205 X 349 3.5 4.9 3.3 3.9 
349 5.3 7.4 4.8 5.8 224 X 349 2.6 3.1 2.5 2.7 
289 3.0 3.6 3.5 3.4 289 X 317 3.6 4.1 3.2 3.6 
317 6.6 6.7 6.5 6.6 289 X 364 4.1 4.2 3.7 4.0 
364 2.8 6.4 3.5 4.2 317 X 364 3.6 6.5 3.4 4.5 
205 X 317 3.6 6.6 2.9 4.4 
224 X 364 2.8 3.4 2.2 2.8 
289 X 349 3.8 3.5 2.9 3.4 
Mean 3.8 5.5 4.0 4.5 Mean 3.5 4.5 2.8 3.6 
2/ Treatm^t! H^ornal plants, B»=Barren plants, C"CliK>8d plants 
Aimlysea of Variance 
Inbred lir»« Sinffle crosses 
Source of d/p Mean f 3^ d/f ifean f If 
variation squares value point sqa«ures mlue point 
Strains 5 18.92 6.88ft« 3.61 8 3.64 7.91»» 2.88 
Treataeaits 2 U.I7 5.15** 5.29 2 17.64 38.35»« 5.06 
Replieaticm 2 20.18 7.34«* 5.29 2 .57 1.24 5.06 
Interactiom> 
S X T 10 1.75 0.64 2.89 16 1.43 3.U«* 2.^ 
Bbcperimental error 34 2.75 52 0.46 
Total 53 80 
«Hi^MLy significant difference 
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faMe 37. Sffeet of leaf clipping and prerwitioii of pollination on 
horizontal spread of ftrngus in stalk eortex of inbred linee and carosses 
inoculatM with Plplodla zeae, Kaahattan, Kansas, 193B. Means of toree 
replications. 
Horiisontal spread of the j f^usgus in cortex {fti^de)i/ 
Zabred lines Single erosses 
Xdne freatraeat 1/ Mean Cross treatment 1/ Mean 
' )k %' 'd H iB d 
;^6 4.S 4.1 4.6 4.4 205 X 2S4: 4.8 4.6 4.7 4.7 
334 4.8 4.7 4.6 4.7 205 X 349 4.8 4.7 4.6 4.7 
349 4.9 5.0 4.9 4.9 224 X 349 4.7 4.1 4.2 4.3 
839 4.4 4.7 4.6 4.6 289 X 317 4.9 5.0 5,0 5.0 
317 4.9 4.8 4.9 4*8 289 X 364 4.9 4.9 4.9 4.9 
364 4.3 4.7 4,7 4.6 317 X 364 4.9 4.8 4.3 4.7 
308 X 317 4.4 4.4 4.4 4.4 
224 X 364 4.9 4.3 4,2 4.5 
289 X 349 4.9 5.0 4.0 4.6 
llean 4.6 4.7 4.7 4.7 Meal 4.8 4.6 4.5 4.6 
y freat^eati H»Komal plants, B»Barr«m^laal«, 0»Cllpped plants 
^ &rade$ l«Fmj4-us spread less than 30^ diste&oe arotind ste^ 
9»IHiQgus epresA betvera SO end 40^ of dietsaee around stalk 
spread between 41 and 60^ of distance aromd stalk 
^Fuagas spread between 61 aM 30^ of distaaee aromd stalk 
Smfv^gm spread betwera 81 and 100^ of distance arotmd stalk 
AaaaXyses of Yarianee 
labriM lines Sin^e crosses 
Soarce of Mean F f 
•mriation sqtjares •altte point egoares 'V&lue point 
Strains 5 0.36 4.50«* 3.61 3 0.42 6.00»» 2.88 
fre&tstents 2 0.05 .62 5.29 2 0.74 10.67** 5.06 
Belief tt ions 2 1.09 13. 5.29 2 0.11 1.57 5.06 
Znteractioa 
S X 5 10 0.10 1.25 2.89 16 0.15 2.14« 2.39 
Ijsperiaental error 34 0.08 52 0.07 
fotal 53 80 
* Significant difference ••Highly significant difference 
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felJle 38, Sffect of l«af oiipplng and prevention of pollination oa 
preaattii!« killing fuis^e of stalks of InTired lines Md crosses inoea-
lated with Siplodta m&9» Manhattan, K^eas, 1938. Means of three r9m 
plications. 
Stalk color 
Znl^red lines Sini:le crosses 
Mac freatraent 1/ Meaa Cross Sreataeat 1/ Keaa 
» B C W ¥ S 
205 1.0 1.3 1.0 1.1 205 X 2,0 1.7 2.7 2,1 
S34 2,7 2,7 2.7 2.7 205 * 349 1,7 1,0 1.3 1.3 
349 2,0 1.7 2.0 1.9 224 X 2,0 1,3 2.3 1,9 
3.0 3.0 3,0 3,0 289 X 317 2,3 1.3 2,3 2,0 
317 1^7 1.7 2,7 2.0 289 X 364 2,7 1.7 2.7 2,3 
364 3.0 S.0 3,0 3.0 ?17 X 2,3 2.0 2.3 2,2 
305 X 317 1.3 1.7 2.0 1.7 
2S4 X 364 2,7 1.7 3.0 2,4 
289 X 349 2.0 1.3 1.7 1.7 
Meaja 2,2 2,2 2.4 2.3 Mean 2.1 1,5 2,3 2,0 
1/ «&reatTOHti UeSonaal plants, B*Sarren plants, 0»Cllpp^ plaat* 
W Sra^s l^Sreea stalks, stalks, 3ni>ead stalks 
Analyses of Yartaace 
Xahred lines Sin«;le cin»s8»s 
Soorce of Jj/f Ifean P If C/f Keaa f 1^ 
mriation sooares •altie point satires •ralwii poiat 
Strains 5 5.01 33,40^^ 3.61 8 1.17 5.S5^* 2,88 
freateeats 2 0.16 1.07 5.29 2 4.15 20.75^^ 5.06 
Sepllcations 2 0.06 «40 5.29 2 1,44 7.20^^ 5.06 
Xateraetions 
S X f 10 0.21 1.40 2,89 16 0.25 1.25 2,® 
Ixperisental error 34 0.15 52 0.20 
total 53 80 
•Significant difference ••Highly signifieaat difference 
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Table 39• Effect of leaf clipping and prevention of pollinaticm on 
aaount of leaf firing of inbred linee and crosses inoculated with Diplodia 
geae. Manhattan, Eansas, 1938. Msans of three replications. 
Leaf firini e :Qrade)2/ 
Inbred lines Sin/eie crosses 
Line Treatment 1/ Mean Cross TreatflWHt 1/ Mean 
N B C SB C 
205 1.3 2.0 1.3 1.6 205 X 224 1.0 1,0 1.0 1.0 
224 1.0 1.0 1.0 1.0 205 X 349 1.0 1.0 1.0 1.0 
349 1.3 1.7 1.0 1.3 224 X 349 1.0 1.3 1.0 i.l 
289 2.3 2.0 2.0 2.1 289 X 317 1.0 1.0 1.0 1.0 
317 1.0 1.3 1.0 1.1 289 X 364 1.0 1.0 1.0 1.0 
364 1.7 4.6 1.3 2.6 317 X 364 1.0 1»7 1.0 1.2 
205 X 317 1.0 1.0 1.0 1.0 
224 X 364 1.3 1.3 1.3 1.3 
289 X 349 1.0 1.0 1.0 1.0 
Mean 1.4 2.1 1.3 1.6 Mean 1.0 1.1 1.0 1.1 
1/ Treatment; N"Normal plants, B"Bar3ren plants, C»Clipped plants 
^ Glides l"Wo fired leaves, 2"1 to 25% of leaf surface fired 
Source of 
variation 
Inbred lines Sinj ?le crosses 
D/F Mean 
squares 
F 
value 
1% 
point 
Mean 
squares 
F 
value 
1^ 
Doint 
Strains 5 3.32 15.81«* 3.61 8 0.14 1.00 
Treal^nts 2 3.50 16.67^ 5.29 2 0.12 .86 
Seplicatiora 2 0.50 2.38 5.29 2 0.00 0.00 
IntoI^actions 
S X T 10 1.52 7.24^ 2.89 16 0.55 3.93»* 
EsqcMtriasatal 
error 34 0.21 52 0.14 
Total 53 80 
2.88 
5.06 
5.06 
**Hi^3ly significant difference 
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fabl« affect of leaf clipping on yield of grain of inbred lines 
and ozoesee Inoeulated with Biplodia zeae, Manhattan, Simsas, 1938. 
Means of three replications. 
Yield of gra^ in buahels per acre 
Inbred lines Single croseee 
Line ?reata«it 1/ Mean Gross fr^tffiwt 1/ Mean 
M Q » 0 
305 9.9 9.9 9.9 205 z 224 47.3 34.1 40.7 
224 9,3 9.1 9.2 206 X 349 52.2 41.2 46.7 
349 7.9 4.8 6.3 234 X 349 43.0 37,2 40.1 
289 10.2 8.9 9.6 289 X 317 59.0 41.8 50.4 
317 0.3 0.2 0.3 289 X 364 54.6 43.6 49.1 
364 14.3 10.6 12,5 317 X 364 61.2 40.5 50.9 
205 X 317 44.7 27.1 35.9 
2S4 X 364 48.0 33.2 40.6 
289 X 349 34.3 28.6 31.4 
Mean 8.6 7.3 8.0 Keaa 49.4 36,3 42.9 
"y freatmeat: SbHomal plants, B-Barwai plants, 0«01ipped plants 
Sdi3J^ dt 
imriati^B 
!taWed lines %'8^e «3K>ft8*S 
ti/f Mean 
((pares 
f 
Talue 
1% 
point 
S/P Keen 
squar«f 
f 
•sine point 
Straias 5 108.44 27.11»* 3.99 8 2'?8.69 17.$B** 
frea^ents 1 17.50 4.33* 7.94 1 2289.31 146.84»« 
Isplics-tions 2 25.85 6.46** 5.72 2 13.57 0.87 
Interact ion 
S X f 5 3.94 0.99 3.99 S 40,14 2.57» 
&^eriamtal error 22 4.00 34 15.59 
total 35 53 
7.44 
5.29 
•Sigaifit^t difference ••Highly signifiesuiit difference 
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Table 41. Effect of leaf clipping cm aaount of ear rot of inbred 
lines and crosses incK!ulated with Diplodia geae. Manhattan, Kansas, 1938. 
Means of three replications. 
Sar rot (OmdeV 27 
Inbred lines single crosses 
Lii» 
1
 
1
 Mean Cross Treatiaent 1/ Mean 
M C H G 
205 2.0 2.3 2.2 205 X 224 1.0 1.0 1.0 
224 1.5 1.0 1.2 205 X 349 2.3 1.7 2.0 
349 2.7 2.7 2.7 224 X 349 1.3 1.7 1.5 
289 1.7 2.3 2.0 289 X 317 1.0 1.3 1.2 
317 - - - 289 X 364 1.0 1.3 1.2 
364 1.7 1.7 1.7 317 X 364 1.0 1.7 1.3 
205 X 317 1.0 1.0 1.0 
224 X 364 1.0 1.0 1.0 
289 X 349 1.3 2.3 1.8 
Mean 1.9 2.0 1.9 Mean 1.2 1.4 1.3 
Ij Treatment: !i"Norraal plants, ©"Barren plants, OClipped plants 
Z/ Qra<te: 1»1 to 20^ rotted kernels, 2«21 to rotted kemels 
Analyses of yariance 
Inbred lines Single crosses 
Sotarce of d/f Mean f  1^ d/f Meu3 f  15^ 
TariatioB ^uares value point squares value point 
Strains 4 1.88 7.83*« 4.58 8 0.83 
Treatments 1 0.14 0.58 6.28 1 0.67 
Seplications 2 0.54 2.25 6.01 2 1.06 
Interactions 
S X T 4 0.22 0.92 4.58 8 0.33 
Experimental errorlS 0.24 34 0.17 
Total 29 53 
4.88** 3.08 
3.94 7.44 
6.24^» 5.29 
1.94 3.08 
•J^^Hiighly significant difference 
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lalieritance of Eeslstaiice to Stalk Eot 
Siaee breeding for resiataEice offers the saost practical aeass of 
coBtrolliBg Diplodia dry rot, information, is needed on the inliepitance 
of tMa eliaraeteristic. The availability of laany different, highly 
stable inbred lines of maize offers umsual opporttmitiea for inresti-
gation of the problsEa. 
Bealatanee tends to be dcaBinant 
Disease dev^opmeat resulting from natural infection in the stalk 
pith of 28 single crosses and the parent inbred liaea la 19S4 is showi 
in table 42. The lines veare grouped into three classes. Data are 
given on the lines and crosses involving resistant parents, su^eptible 
parfflats, and resistant x susceptible parents. Six crosses of resistant 
parental inbreds averaged 2.4 intemodes rotted. On© set of resistant 
inbred lines averaged 2.6 and the other S.l intramodes. "niiis it aay 
be Bern that the single crosses averaged slightly laore resistant than 
the parent lines, ysix crosses of susceptible lines averaged S.2 inter-
nodes rotted coa§)Qred to 2.4 for the resistant crosses. Single crosses 
betwe«i the susceptible lines were about one grade Eiore resistant than 
the parent lines. This Esight be attributed to supplementary action of 
resistance factors. Sixte^ crosses between resistant and susceptible 
lines averaged 3.1 intsrnodes rotted, coj^ared with 2.9 intemodes for 
the resistant and 4.1 internodes for the susceptible parent lines. 
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Beaistaiice appears to be at least partially aoainaat. 
Inheritffiac© studies ainoe 1934 have included iaocxilation of the 
8talk0 with ft vat^ suspestsion of Biplodia apores. Iii 1955, the ex-
perlBimt eonsisted of S4 inbred lines and the ssHe lines top erossed 
with Kxug Tariety (table 43)» lith one ezoeption, the top Grosses 
wea?e aore resistant to pith rotting than the perent lines, the 24 
top crosses av«paged E.2 int®roodes rotted, wlrareas the lines aver­
aged 3.2 internodes. Unforttmately the Srug variety itself was as 
resistant as the average top cross. Since Krug contributed one-half 
of the heredity of the top crosses, the effect oa resistance of heter- ^ 
osis cannot be separated from possible doMnance of resistance* IHie I 
selection of a susceptible variety for top crossing would have been j 
more desirable* 
Inheritance studies at Manhattan, Kansas, in 1938 included six 
inbred lines and nine single crosses involving these six lines. A 
ecaaparison of ^s««.se develofcient In the stalk pith of this mterial 
is sho«n in table 44* The resistant lines averaged &*0 internodes 
rotted, while the susceptible lines averaged 5.6 internodes rotted. 
The crosses between resistant and susceptible lines averaged 3.5 in­
ternodes rotted, a figure approaching that of the resistant parents. 
Biseese developm^it in stalk cortex of six inbred lines and nine 
single crosses is given in table 45. As with the pith rotting, the 
perforzaanee of the single crosses approached that of the resistant 
par^t line. 
In progress are studies attes^ting to determine the mmber of 
30 
of dlsMuNi ia lia«9 mA 
9sm»w i»CH»a.et«4 vitk Maieaio «wa»« 
gBBribw ef l3rttwwa«i gottiiMt ia Wiai lea>' '«c«M iMdban^  liM 1 "SsB'.iirftMi 
S44 X lgp|« 3*0 
mm nisme S.S E«^  
4M X Inig S*9 s«d iMBtai X Sn^  S»t SS4AS X &mg l.» 83i X ibme S«4 J6a 
4^ 9^  X ffipsg 3«6 ' &*X -
zmB X mm S*f s.t 
m. %mm £«d 
imm X wsm 4Je 
i^ jt2 X £rag S.4 s*t 8iiB X Krag 9*9 ZJi 
S(I4» X Xlms S.S «*& IM9^  X S«8 2»S X Krug 2*9 t»3 £71^  X £r«^  S.8 S«3 
X mm 3*0 £#3 S?0&I X irag 3.£ 2.3 
3€4 X Isi« 3«4 e«4 
4mxS3m 4.4 8.4 SSi z Ssitg 3.? S«4 
mm xmm 4.2 8*4 9^ Uk X tpia^  4«S S.4 
m xS  ^ 5.7 S.S 
MMSB 9,S 8*2 
S n^s« 2*3 
SMS 9'e o«c BWW 
i*€ ©•f s*s  ^X ^  
«*s 
re f-fc 8*B I^S X 9^  
«•«  ^X f9e 
S*4 fS t^S X ^  
#*fi 0'f T*S its X go? 
»*s Of •^8 tm*ms 
«•« ?•» m X m 
fi*S x*t A'8  ^X 
«i«is»'^  fi»4S<P<^  f 
STiTT pejqtti ] •T®BrRg 
•8Kt ••wwirs 
*a»4«^[Biqi wl^plE f»i.«tn«<Nr| P®« ««vft fws^Bf 
je 11^7^ 3|t«$s B| •stostv JO vumxJtBSme  ^ *V  ^ <>V  ^
18 
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Sbi193>« 2^^  Coai^ arlson of diseeuse dwr^ opMB^  ia oortoz of 
It&M Igrtoias iaoeolated with Mclodia 8^ > Heac^ tftitaa, 
E;sauHUiY 2.933. 
Stagl.* 
Haab«g of gottcd la »Brt«E 
SB«lSt«Kt 
SS4 M im 3.6 
m X 354 t.6 
SS4 X 3& £.§ 
205 X 349 S.9 
205 X 33.7 2.9 
364 X £88 3*8 
364 x 3sl? 3.8 
889 X Slf 3.0 
 ^X 349 S«0 
Uiam 2.8 
la^|A ii£S. Sta^m 
«xom 
S«9 
e.8 
5,3 
9.3 
S,6 
3.6 
5^f 
ft.6 
5*f 
4*9 
t»4 
£•8 
S«fi 
S.6 
3«6 
4.x 
M 
3.S 
3.8 
3i*4 
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taetOTS responsible for resistance and to find what sp«K5ifte cbro®3s<®es 
are assoeiated with resistance to Diplodia, 
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DISOUSSIOH 
It is diffiotilt to reeogtiize disease resistant strains in seasons 
whm. littl© stalk rotting ocotirs, fiie use of a reliabXe laocalatioa 
te«hntqu© would ftti^sJi a asfflns of teating the Unas or hybrids iada-
pend^atly of aattxml infection, thus mterially hastening the proeeas 
of saLeetlon* By aliminating diaease 0Bcape, artifieial inoeulation 
ahould permit the use of smller muahers of plants in breeding e3$^i<-
steaats and in fuadaiaental studies on the natar© and inheritaae© of r©-
sistaae©, 
fhe 412 inbred lines, 93 ain^e crossea and 63 top crosaea atudied 
in SB48 jjlots ranged from ©rtr^Be reaistaaoe to stalk rot to ©xtr^® 
atisceptibility. A highly significant eorrelation of •0*83 between in­
oculated and checfe plants indicated that inoctilation with Diplodia was 
a sstiafaetory mmm of differentiating hetween com strains resistant 
and a^soeptible to stalk rotting* 
Mthoo^ artificial Uiplodia inoculation Is far iKiperior to do-
pe^Ss^a upon natural infection in the 0<^6ctlGn of com strains, 
smmsX px>eaautionBi are neeeasary in its iise. ?or instance, enTiron-
j^at appeara to affeot the egression of stalk rotting* Some limited 
data in 19;^ showed signifieant differeneefi betwem fielda differing 
la ®3il fertility* A significant croas x field int(»action waa in­
terpreted to aeaa that stalk rotting of varions strains ia not in-
flueneed to the aaiae degree by different levels of soil feertility. 
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£4urg»« plants with a hi^ moistvtre ooatMit ^owa imd«r Irrio 
g&tim irnre mer tnioe &s susoaptlbltt to Dlplodla etailk toA as |rl«at« of 
lisemmm &p&m xmAwr 4ry>lia^ ctcmiitioiMi* Tim miMtim ordiar of 
makSag tb# «^e«ix3« for «rs sisiilar vso^ both ffitrrtr^coasats* 
»a^ at ti^ of poIlismMosi imevim stalk 
«t later d&tM althou^ tli« nutdcod tisdlarly ia »* 
aiitaaeHi at all Stago of maturity at tla» of i^eulatlm 
i« i^09rtmt» oarli«r mturi&g Xlx»8 are msr* mxmm^ 
Ml^« thfaa iSm later lixisB* ^thoug^ it amy b* immmes^ to 
4iro«tly to* ri^fttiw rosistaxieo of lin«i differing in mti^ity* atriSs-
isg dlff«nn»MM» rmm,in a@^ linos of o^ual ssatvsrity* Keadings sl^uM 
fb« sad* idill« isonuO. stalk tissuos rvsain gr««Bw 
tial dttoago 1}«l«ea9Bi stsmias £roJ& tda.in#i bu^« gras^o^^M»rSf 
oto* my mvm MtaEumeaJL iMtrlKSiydrato r#l«ti<»u^lp8 paramaturo 4yiag 
aai thua a^«ot oosail 8]^ri«d of Mplodia* If tib9«« -various dlsturMi^ 
fftotoars «ro rooe^^8«Hl and ^o data lixtorprotod i3Qtellig^ly«, tb» 
Mplodia imouletios t«(^ miq^ t« o&n be us^  o'rozi lasdor advers* G^ diti«ms« 
Boll:«ert# Soppa aM &ai^ (1956) raportad that inoroaaod s^ospti-
Mlity of «tal!»i to Mplodia vm assooia^»d i^ziditiozUi eawiizig 
a rodueti<m ©f i3am ow-Jx^ydwrt© rosffirrsa cf tha pla^its# If 'feia twre 
trvHiy tl^ hl^Mst-^eldia^ ooim atmias umild toad to ha*® loi^wt ««»» 
t^aotrmtiozyi of es^bohydratos in tha a talks aad oozbsaqi^MBitly «m2ld be f 
aucotftiMo to stalk rot« Straina roaistazit to stalk rot thfiK^rffti-
oally wmM b« imffi«i«st traiuilooatora of oarbc^iydratas aad 
tbtur woruid ba lover^yiftldiiig* As a raault^ •»» eora isroadars «r« 
m 
mm<m to nawly-darrslopad InoeulatiiMi teeimiftw* 
ifiEanria Si<^U9  ^ (19S1) f^ iad t^ t pxurr^ aatisg p< l^izuEtim 
mff iw«^iitt«Kl id^ & grftdu«l fteei«tl&tl<m af total. Ws^^wsM^ 
in l9«f fyroR i«mi «ft»OBlftt«d vdth. a radu^tion ia total ecm-
s£ «talic« fbm eluus^m i& totftl m^ur were du» to 
ia mvmrmm «oat^ of tissu* Mai t& free 
. 8^lgur»» 
mveSiM* imtrn maia 4uring 19S6« 103? tm& 3.S38 to i^mnsiixm th« 
of XfiM&f «Xif^l23ig «»i nxftxrefld bamamffsB on of 
to iiuilTidual linos «x>d ero»sos -v»ri«ft in r00ffmm, 
iii» imrm pUmta wwe mo»b <u«ec>ptibl« to pith rottisg* She barrmtf 
Kisgl« cross pl«Bt« sMre mor9 resi«t&at to eort«E rotting tium ol£p]p«§ 
but th» «ff«ot of tsrwteimt m eertax rotting of labred lixtes 
mm ^mtm ^ta. iodlmto th&t 8«l««tlB^ stslk'-rot r»-
fti4ril»EB§ isbr«d« ami- not r«iult in lUnmr yiftldisg hybrid tM^imtiosoii* 
Xm ft #crr«latiim of *0*42 l23«iie&t«s that r«»i8ta&t to pi1& 
t«Bd to p^roduoo the hsavier «ftrs* Inbr^ pla^s urith a ho&ify 
Siplodia. yieldod 11 p«sP8«^ lose ipmi& plttotfi of ths 
herisdity seom i0M by tidft but h&Tistg oaly a sli^t Dlplodift 
ix^ «etloa« Ob7iou«ly & •\i«oa{>tibls lis* laust hAV about aa 11 
yield Adus^aga to nii^ a llxo reaiatant to Biplodia. Littl* 
rel«ti^ oe^irred oortox rotting md we -wei^t* laia aig^t 
ioiditENKta that sotes mx pith rotting sura mora isiijortant tlMui 1^oa» on 
ot^ftegc rotting* 
&»si8taa^ to asBit a^paarad to ba ^oaiAy aaaodiated vltli 
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Mforeed barz'efiiidsa stliaolated msxt iBfection 
leaf elipplx^ retarded It* Cera aaat appears to be aost j>rw-
al®at ia aeasoas aad sectioas of low 2%liif«ll aud M#i t®®^amtttre• 
IFii^er smh eoaditloas, poor polllsation of the eora j^aat oecmrsw 
of traa8l<mtto& to the eaor restilta la e!i ao^tsaolettoa of m^trs 
ta the stall: emS. imrms^ axillary lm4 growth which ia tti3?a stiwtlates 
growth of the ralatively doxaaat imit 
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SUM^Y 
Objeotives of tlieae investigations, laade dtoring 19S4 to 1353 in-
elw»iT®, wer® to studys (a) reliable methods of det®riaining resist-
ance of eora. strains to stalk rot» (b) atolk rot associations, (e) aa^ 
ture of resistanoe, and (d) inheritance of resietaaoe. 
litli tie @3coeption of preliminary observations on inbred lines in 
1934 and 19S5, tbe experijaants, containing 412 inbred lines» 93 single 
crosses and 6Z top crosses in 2248 plots, were arranged for statistical 
analysis. 
In preliminary studies, stalks were split at bjarveat and the a-
Bovmt of shredding and discoloration recorded as a grade« In later 
stndies, relative resistance was aieasured by the nuaber of interaodes 
rotted in stalk pith and cortex and horizontal ^read around the stalk* 
A highly sigoificant cojrrelation of •0,92 between pith and cortex read­
ings showed that both methods of reading infection give siiailar results. 
Depending upon natural means of infection^ iabr^s and hybrids 
differed signifieantly in resistance to stalk rot. A positive inter-
assular correlation indicated that resistance is a attain characteristic 
and is ish^ited. 
Artificial inoculations wisre utilized to eliainate disease escape. 
Inoculations with Diplodia zeae strain 2$ were aade about one week after 
the completion of pollination with a water suspension of spores, A 
highly sigaificent positive correlation between Inoculated and check 
plants showed that artificial inoculation was satisfactory for differ-
89 
entiatlag betweeaii atraias diffOTing ia reslstaiKje to stalk i^otting 
organ! SOS. 
Althou^ artificial Dijilodia inoculation was far superior to d®-
pend^ice upon natural infection, ceortaln precautions are n^sessary in 
its use. Strains cannot be eoE^mred directly If differing gr^tly in 
saturity, if grown on different levels of soil fertility, or suffei'ing 
differential damge from drought, chilli bugs, grasa^ppers, etc. Stalk 
ijajculations laade at the tiias of pollination produced aore rotting than 
at later dates althou^ the rankizig of the lines for resistmice was 
siMlar at aH dates. Headings should be made \sMle no3:mal staltc tissue 
xmrnim green# 
Stalk inoculation with Diplodia caused a 11 percent decreased yi^d 
and considerable stalk breaking but did not affect smt infection, ear 
rotting, or p«mature dying of stalks or leaTea. 
Studies were mde ia 1936, 1937 and 1958 to detenaine the effect of 
leaf clipping and enforced barrenness on resistance of com to Diplodia. 
LmS clipping consisted of rffl®oving the tip one-third of each l^f at 
the tiise of inoculation. Soforced barrenness ims obtained by coirering 
the ear shoots with parchsient bags before the silks appeared. Baj^en 
single cross plants were siore resistant to cortex rotting than clipped 
plants but the effect of treatment on cortex rotting of inbred lines 
iras iaconcluaiTe. Barren inbred and single cross plants aTeraged Biost 
mtscsptible to pith rotting. Th«>retically, it Kight be reasoned that 
susceptible plants are Inefficient translocators of sugars to the ear, 
and thus tend to be lower yielding than resistant plants. Obviously 
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food atilized by fungas eannot be stored in the ear. Altbongh not 
atatiatically sigaifieim.1 • a correlatioa indicated tlmt lines resist­
ant to pith rot tend to produce heavier eea^s. Little relation oc« 
cuacT^ betwecHEi resistance to cortex arotting and ear weight* 
Bcme cltijied, iiKjculated plants died pr^aturely, preventing 
BOKsal spread of Biplodia* Keither leaf clipping or enforced barren­
ness appeared to affect rotting. Leaf clippic^ caiissd a per-
eeatt decreased yield. Resistance to siaut appeared to be closely 
associated with sugar accuaulation in th.© stalks. 
In genial, data obtained during sev®?®! years indicate that 
crosses betwe^ resistant and susceptible lines approach the resistant 
parent in aresistance. The effects of heterosis and at least partial 
dOBinance of resistance appear to be factors. Some evidence of sup­
plementary action of resistance factors was obtained idisn crosses 
between eertain susceptible lines were aore resistant than either 
par®at. Grosses between very resistant lines s<m®tliaes were less re­
sistant than the parent lines. Individual crosses variea a^sunrhat 
in perfors^ce. Resistance appears to be ccmgiXex: and due to raany 
factors. 
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